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TITLE OF THE INVENTION 



INFORMATION PROCESSING APPARATUS, INFORMATION PROCESSING 
METHOD, BROADCAST SYSTEM, STORAGE MEDIUM, AND COMPUTER 

PROGRAM 



BACK G R O UND OF THE INVENTION 



Field of the in v ention 

[0001] The present invention relates to an information 
processing apparatus, an information processing method, a 
television program broadcast system, a computer program for 
implementing the information processing method, and a 
computer-readable storage medium on which the computer 
program is stored, for use in a digital television receiver 
capable of displaying and/or recording a television program 
in a timer-controlled automatic operation mode. 
D escription of the Related Art 

[0002] The television broadcast system is now in the 
middle of transition from that based on analog technology to 
that based on digital technology. The innovation in the 
digital television technique has made it possible to use 
television broadcast as an advanced information and 
communication medium. In Japan, digital television 
broadcast service using a broadcast satellite has begun. 



[0003] An advantage of the digital television broadcast 
is that not only video data and audio data but also other 
various kinds of data can be provided in an integrated form 
Another advantage of the digital television broadcast is 
that a greater number of channels can be transmitted than 
can be transmitted by the analog television broadcast 
technique. For example, in CS digital broadcast service 
called "Sky Perfect TV", a large number of channels greater 
than 100 channels are available. 

[0004] However, the large number of channels can cause 
users to have difficulty in selecting a desired television 
program from the large number of programs. 

[0005] In digital broadcast service, to avoid the above 
problem, program information for use in selecting a desired 
program is provided to users (viewers). 

[0006] More specifically, a television program provider 
(in a broadcast station) broadcasts program information 
associated with television programs in addition to 
television program content data. In a television receiver 
at a user, an electronic program guide (EPG) table is 
produced on the basis of the received program information 
and the resultant EPG table is displayed on the screen of 
the television receiver. The program information includes 
program identification number, a program name, a broadcast 
channel, the genre of the program, a description of the 



program content such as a description of the cast or the 
like, a broadcast date, a broadcast start time, and a 
broadcast end time. 

[0007] From the EPG table displayed on the screen of the 
television receiver, the user can recognize what programs 
are being broadcast or will be broadcast, and the user can 
easily select a desired program from a large number of 
programs. Furthermore, on the EPG table, the user can set a 
desired program to be viewed/recorded in a timer- controlled 
automatic operation mode. 

[0008] However, because information associated with a 
large number of programs is described in the form of text 
data in the EPG table, the user may still have some 
difficulty in finding a desired program of a desired genre. 
[0009] To avoid the above problem, in producing the EPG 
table at the television receiver, it has been proposed to 
extract genre information from program information 
associated with television programs transmitted from the 
broadcast station, and to shade fields of programs in the 
EPG table with particular colors depending on the genres 
indicated by the genre information, thereby allowing the 
user to easily select a desired program of a desired genre. 
[0010] However, in the conventional television receiver, 
it is not allowed to set the timer-controlled automatic 
operation on the EPG table in units of sub-programs. 



although setting is allowed in units of programs . 

For example, when a program includes a plurality of 
sub-programs such as a news program, a sports program, a 
feature program, and a weather forecast program, a user 
cannot designate a particular one (for example, the sports 
program) of those sub-programs to be viewed/recorded in the 
timer-controlled automatic operation mode, although it is 
allowed to designate the program as a whole to be 
viewed/recorded . 

[0011] Furthermore, in the conventional television 
receiver, when the EPG table is produced, categorization is 
performed not in units of sub-programs but in units of 
programs. This makes it impossible to categorize a program 
when the program includes a plurality of sub-programs of 
different genres. For example, when a program broadcast at 
the end of a day includes sub-programs such as highlights of 
news of that day, highlights of sports games of that day, 
top-ranking music of that day, and weather forecast of next 
day, the program including those sub -programs cannot be 
categorized in a particular genre. Thus, such a program is 
not categorized, and a user cannot recognize the genre of 
the program. 



[0012] In view of the above, a general object of the 
present invention is to solve the above problems . 
[0013] More specifically, an object of the present 
invention is to provide an information processing apparatus, 
an information processing method, a television program 
broadcast system, a computer program for implementing the 
information processing method, and a computer -readable 
storage medium on which the computer program is stored, in 
which setting of a timer-controlled automatic operation is 
allowed not only in units of programs but also in units of 
sub-programs . 

[0014] More specifically, when a television program 
(hereinafter referred to simply as a program unless 
distinguishing from computer programs is necessary) includes 
a plurality of television sub-programs (hereinafter referred 
to simply as sub-programs unless distinguishing from 
computer sub-programs is necessary) , a television receiver 
receives sub-program information indicating titles of 
respective sub-programs of programs transmitted together 
with program information from a broadcast station, and the 
television receiver produces an EPG table on the basis of 
the program information and the sub-program information such 
that each of sub-programs of each program can be set to be 
viewed/recorded in the timer-controlled automatic operation 
mode. 



[0015] Another object of the present invention is to 
provide an information processing apparatus, an information 
processing method, a television program broadcast system, a 
computer program for implementing the information processing 
method, and a computer-readable storage medium on which the 
computer program is stored, in which even in a case in which 
a program includes various genres of sub-programs, an EPG 
table is produced in such a manner that that the genres of 
respective sub-programs can be easily recognized. 
[0016] More specifically, in the case in which a program 
includes a plurality of sub-programs, a television receiver 
receives sub-program information indicating titles of 
respective sub-programs of programs transmitted together 
with program information from a broadcast station, and the 
television receiver produces an EPG table on the basis of 
the program information and the sub-program information in 
such a manner that each sub-program is categorized on the 
basis of the genre information included in the program 
information and in the sub-program information, and 
information of each sub-program in the EPG table is 
expressed with color depending on the genre, thereby making 
it possible to perform categorization even when a program 
includes various genres of sub-programs. 

[0017] In an aspect, the present invention provides an 
information processing apparatus for processing program 



content data and program information data associated with a 
program received via receiving means, comprising display 
control means for displaying information on display means on 
the basis of the program information data such that when a 
program includes a plurality of sub-programs, sub-program 
information associated with sub-programs is displayed on the 
display means, processing means for performing a specified 
process on sub-program content data of a sub-program 
included in the program content data received by the 
receiving means, and timer-controlled automatic operation 
setting means for specifying a sub-program indicated by the 
sub-program information displayed on the display means and 
setting timer- controlled automatic operation for the 
specified sub-program such that the specified process is to 
be performed on the specified sub-program at a specified 
time. 

[0018] In another aspect, the present invention provides 
an information processing apparatus for receiving television 
broadcast program data and processing it, comprising 
acquisition means for, when program data including a 
plurality of sub-program data is received as the television 
broadcast program data, acquiring sub-program data including 
at least one of video data, audio data, and text data and 
also acquiring information associated with sub-programs from 
the received program data, and display means for displaying 
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a screen on the basis of the sub-program information 
acquired by the acquisition means in such a manner that each 
of sub-programs is colored in accordance with a genre of the 
sub-program determined on the basis of the sub-program 
5 information. 

[0019] In another aspect, the present invention provides 
an information processing method for processing television 
broadcast program content data and program information data 
associated with a program received in a receiving step, 

10 comprising a display control step for displaying information 

on display means on the basis of the program information 
data such that when a program includes a plurality of sub- 
programs, sub-program information associated with sub- 
programs is displayed on the display means, a processing 

15 step for performing a specified process on sub-program 

content data of a sub-program included in the program 
content data received in the receiving step, and a timer- 
controlled automatic process setting step for specifying a 
sub-program indicated by the sub-program information 

20 displayed on the display means and setting timer- controlled 

automatic operation for the specified sub-program such that 
the specified process is to be performed on the specified 
sub-program at a specified time. 

[0020] In another aspect, the present invention provides 
25 an information processing method for receiving television 
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broadcast program data and processing it, comprising an 
acquisition step for, when program data including a 
plurality of sub-program data is received as the television 
broadcast program data, acquiring sub-program data including 
5 at least one of video data, audio data, and text data and 

also acquiring information associated with sub-programs from 
the received program data, and a displaying step for 
displaying a screen on the basis of the sub-program 
information acquired in the acquisition step in such a 
10 manner that each of sub -programs is colored in accordance 

with a genre of the sub -program determined on the basis of 
the sub-program information. 

[0021] More specifically, in a television broadcast 
system according to the present invention, in a case in 

15 which television broadcast program data transmitted from a 

broadcast apparatus includes video information (program 
content data), audio information (program content data), and 
program information indicating titles and/or the like of 
respective programs wherein one or more programs each 

20 include a plurality of sub-programs, the broadcast apparatus 

codes the video information, the audio information, and the 
program information (also referred to as associated data), 
multiplexes the coded information, modulates the multiplexed 
information, and transmits the resultant modulated 

25 information. 
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[0022] A television receiver receives information 
transmitted from the broadcast apparatus, demodulates the 
received information, demultiplexes the demodulated 
information into video information, audio information, and 
program information, decodes the video information, the 
audio information, and the program information, and displays 
the decoded video information in synchronization with the 
audio information. 

[0023] More particularly, the television receiver 
extracts the program information (indicating titles and/or 
the like of respective programs) from the received 
information, and, if a program includes a plurality of sub- 
programs, the television receiver extracts sub-program 
information indicating titles and/or the like of respective 
sub-programs (the term "program information" is also used to 
generically express those kinds of information) . On the 
basis of the extracted information, the television receiver 
produces an EPG table and displays it on the screen of the 
television receiver. If a program or a sub-program is 
selected on the EPG table displayed on the screen, the 
television receiver registers the selected program or sub- 
program as program registration information (indicating what 
program or sub-program should be received and/or recorded at 
what time in a timer- controlled automatic operation mode), 
and the television receiver monitors passage of time to 



detect arrival of the start time of the registered program 
or sub-program (so that receiving/recording of the 
registered program or sub-program should be started at the 
start time) . If the television receiver detects that it has 
come close to the start time of the registered program or 
sub-program, the television receiver determines whether the 
channel of a program being currently received and displayed 
is identical to the channel of the registered program or 
sub-program to be viewed/recorded in the timer- controlled 
automatic operation mode. If it is determined that the 
channel of the program being currently received and 
displayed is not identical to the channel of the registered 
program or sub-program, the television receiver displays a 
message to inform the user that the time-controlled 
automatic operation (viewing and/or recording) of the 
registered program or sub-program is going to start. 
[0024] Thus, in the present invention, when each program 
includes a plurality of sub-programs, the broadcast 
apparatus transmits program information indicating titles 
and/or the like of respective programs and sub -program 
information indicating titles and/or the like of respective 
sub-programs, and the television receiver produces an EPG 
table on the basis of the received program information and 
sub-program information so that registration for timer- 
controlled viewing/recording can be made via the EPG table 
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not only in units of programs but also in units of sub- 
programs . 

[0025] The television receiver may also be constructed so 
as to operate as follows . In a case in which the television 
receiver determines that the channel of a program being 
currently received and displayed is not identical to the 
channel of a registered program or sub-program to be 
viewed/recorded in the timer-controlled automatic operation 
mode, the channel of the program being currently received 
and displayed is forcedly switched to the channel of the 
registered program or sub-program. 

[0026] Alternatively, in the case in which the television 
receiver determines that the channel of a program being 
currently received and displayed is not identical to the 
channel of a registered program or sub -program to be 
viewed/recorded in the timer-controlled automatic operation 
mode, the television receiver may convert the video image of 
the registered program or sub-program into a video image 
with a size smaller than the full- screen size of the display 
and may display the resultant small- sized video image such 
that it is overlaid on the video image being currently 
displayed. 

[0027] Alternatively, in the case in which the television 
receiver determines that the channel of a program being 
currently received and displayed is not identical to the 



channel of a registered program or sub-program to be 
viewed/recorded in the timer- controlled automatic operation 
mode, the television receiver may convert the video image of 
the registered program or sub-program into a video image 
with a size smaller than the full- screen size of the display 
and also convert the video image of the video image being 
currently displayed into a video image with a size smaller 
than the full-screen size of the display but greater than 
the size of the video image of the registered program or 
sub-program, and the television receiver may display a 
composite video image of the above two video images . 
[0028] The television receiver may include a power supply 
for supplying electric power to the entire television 
receiver in a normal operation state and also a power supply 
for supplying a part of the television receiver in a waiting 
state in which passage of time is monitored. In the waiting 
state, if the television receiver detects that it has come 
close to the start time of a registered program or sub- 
program to be viewed/recorded in the timer -controlled 
automatic operation mode, the electric power is supplied to 
the entire television receiver. If the electric power is 
supplied to the entire television receiver, the television 
receiver displays a message to inform a user that the 
registered program or sub-program is going to start. If an 
operation of displaying the video image of the registered 
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program or sub-program is not performed during a 
predetermined period of time after starting displaying the 
message, the electric power to the entire television 
receiver is turned off and the electric power for use in the 
waiting state is turned on. 

[0029] In the television receiver, when a user clicks a 
mark indicating that sub-program information of a program is 
available, if it is determined that sub-program information 
is too much to display all sub-program information in a 
given field of the program in the EPG table, the full-scale 
value in the time direction of the EPG table is reduced 
thereby expanding the area of the field of that program so 
that all sub-program information can be displayed therein, 
[0030] In the television receiver, when a program or a 
sub-program is selected from programs or sub-programs 
displayed in the EPG table, if the selected program or sub- 
program has overlap in terms of time with another already- 
registered program or sub-program, a message is displayed to 
inform the user that the selected program or sub-program has 
overlap in terms of time with another already-registered 
program or sub -program. 

[0031] The sub-program information may include, in 
addition to titles of respective sub-programs, start times 
of respective sub-programs and information pointing to a 
program to which the sub-programs belong. 
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[0032] After a sub-program indicated by sub-program 
information displayed on the EPG table is selected and 
registered for time-controlled viewing /recording, if the 
hidden mode is selected to hide the sub-program information 
5 of the registered sub-program, then, when information 

indicating that sub-program information associated with the 
program is available is added to the EPG table, 
qualification information indicating that there is a sub- 
program registered for timer-controlled viewing/recording is 

10 added to the information indicating that sub-program 

information associated with the program is available. The 
qualification information may include information indicating 
the color or the shape of to be applied to the information 
indicating that sub-program information associated with the 

15 program is available. 

[0033] In another aspect of the television broadcast 
system according to the present invention, in a case in 
which television broadcast program data transmitted from a 
broadcast apparatus includes video inf ormation, audio 

20 information, and program information indicating titles 

and/or the like of respective programs wherein one or more 
programs each include a plurality of sub-programs, the 
broadcast apparatus codes the video information, the audio 
information, and the program information (also referred to 

25 as associated data), multiplexes the coded information. 



- 16 - 



modulates the multiplexed information, and transmits the 
resultant modulated information. A television receiver 
receives information transmitted from the broadcast 
apparatus, demodulates the received information, 
demultiplexes the demodulated information into video 
information, audio information, and program information, 
decodes the video information, the audio information, and 
the program information, and displays the decoded video 
information in synchronization with the audio information. 
[0034] More particularly, the television receiver 
extracts the program information (indicating titles and/or 
the like of respective programs) from the received 
information, and, if a program includes a plurality of sub- 
programs , the television receiver extracts sub-program 
information indicating titles and/or the like of respective 
sub-programs (the term "program information" is also used to 
generically express those kinds of information) . On the 
basis of the extracted information, the television receiver 
produces an EPG table and displays it on the screen of the 
television receiver. In the above process, programs and 
sub-programs are categorized on the basis of genre 
information included in the program information or sub- 
program information, and the genres of respective programs 
or sub-programs are expressed by colors in the EPG table. 
[0035] In the present invention, categorization is 



possible even in the case in which a program includes a 
various genres of sub-programs. For example, when a user 
wants to know the results of sports games, the user can 
easily find a sub-program of the genre of "sports" included 
in a program even if the program includes various genres of 
sub-programs such as news, top-ranked music, weather 
forecast in addition to the sports sub-program, because 
genres of the respective sub-programs are expressed by 
colors . 

[0036] The television receiver may also be constructed so 
as to operate as follows. The television receiver displays 
an EPG table such that genres of programs or sub-programs 
are expressed by colors . 

[0037] In the television receiver, if one or more genres 
are selected on the EPG table, only the programs or sub- 
programs of the selected genres are colored. 

[0038] The colors of the respective genres of programs or 
sub-programs are set in accordance with a command given from 
the outside. 

[0039] In the television receiver, it is possible to 
select whether sub-program information is displayed or not 
in a corresponding field of a program in the EPG table. If 
it is selected not to display sub-program information, a 
mark is displayed to indicate that sub-program information 
associated with a program is available. 
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[0040] The program information includes genre information 
indicating genres of respective programs, and the sub- 
program information includes information indicating the 
start time and the genre of each sub-program and also 
5 includes information pointing to a program to which each 

sub-program belongs. 

[0041] Further objects, features and advantages of the 
present invention will become apparent from the following 
description of the preferred embodiments with reference to 
10 the attached drawings. 

P RI E F DESCRIPTION OF THE DRAWIN G S 

[0042] Fig. 1 is a block diagram showing a digital 
15 satellite broadcast system according to a first embodiment 

of the present invention. 

[0043] Fig. 2 is a diagram showing an electronic program 
guide table produced by a television receiver in the digital 
satellite broadcast system. 
20 [0044] Fig. 3 is a diagram showing an example of sub- 

program information of a program included in the electronic 
program guide table. 

[0045] Fig. 4 is a diagram showing an example of an 
electronic program guide table displayed on a screen of a 
25 display. 



- 19 - 



[0046] Fig. 5 is a diagram showing an example of an 
electronic program guide table in a state in which sub- 
program information is hidden. 

[0047] Fig. 6 is a diagram showing an example of an 
electronic program guide table in a state in which the whole 
of a program is registered for timer-controlled viewing/ 
recording. 

[0048] Fig. 7 is a diagram showing a warning message 
displayed on an electronic program guide table to inform a 
user that registration of a program or a sub-program on an 
electronic program guide table will interfere with another 
already-registered program or sub-program having the same 
start time. 

[0049] Fig. 8 is a flowchart showing a process performed 
by the television receiver. 

[0050] Fig. 9 is diagram showing a message displayed on 
the screen of the television receiver to inform a user that 
a registered program or sub-program will start soon. 
[0051] Fig. 10 is a flowchart showing a process performed 
by a television receiver according to a second embodiment of 
the present invention. 

[0052] Fig. 11 is a diagram showing a manner in which 
sub-program information is displayed in an electronic 
program guide table on the screen of the television receiver. 
[0053] Fig. 12 is a block diagram showing a construction 
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of a television receiver according to a third embodiment of 
the present invention. 

[0054] Fig. 13 is a flowchart showing a process performed 
by the television receiver in response to a command to 
register a program/ sub -program to be viewed/ recorded in a 
timer-control automatic operation mode. 

[0055] Fig. 14 is a flowchart showing a process performed 
in response to a command to register a program/ sub -program 
to be viewed/recorded in a timer- control automatic operation 
mode, according to a fourth embodiment of the present 
invention. 

[0056] Fig. 15 is a block diagram showing a construction 
of a television receiver according to a fifth embodiment of 
the present invention. 

[0057] Fig. 16 is a flowchart showing a process performed 
by the television receiver shown in Fig. 15. 
[0058] Fig. 17 is a diagram showing an example of a 
manner in which a program set to be viewed/ recorded in the 
timer- controlled automatic operation mode is displayed on 
the screen of the display. 

[0059] Fig. 18 is a block diagram showing a construction 
of a television receiver according to a sixth embodiment of 
the present invention. 

[0060] Fig. 19 is a block diagram showing a construction 
of a video signal mixer in the television receiver. 
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[0061] Fig. 20 is a diagram showing another example of a 
manner in which a program set to be viewed/recorded in the 
timer-controlled automatic operation mode is displayed on 
the screen of the display. 
5 [0062] Fig. 21 is a flowchart showing a process performed 

by the television receiver. 

[0063] Fig. 22 is a block diagram showing a construction 
of a video signal processor in a television receiver 
according to a seventh embodiment of the present invention. 
10 [0064] Fig. 23 is a diagram showing a remote control used 

to control a television receiver. 

[0065] Fig. 24 is a flow chart showing a process of 
displaying an electronic program guide table, performed by 
the television receiver. 
15 [0066] Fig. 25 is a diagram showing an example of an 

electronic program guide displayed on the screen of the 
display. 

[0067] Fig. 26 is a diagram showing an example of sub- 
program information. 

20 [0068] Fig. 27 is a diagram showing an example of a 

setting screen for use in setting colors indicating 
respective genres, in the television receiver. 
[0069] Fig. 28 is a diagram showing an example of a 
setting screen for use in specifying a color for a 

25 particular genre. 
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[0070] Fig. 29 is a diagram showing an example of an 
electronic program guide table in a state in which sub- 
program information is hidden. 

[0071] Fig. 30 is a diagram showing an example of an 
5 electronic program guide table in a state in which a sub- 

program is registered for timer-controlled viewing/recording. 
[0072] Fig. 31 is a diagram showing an example of an 
electronic program guide table in a state in which sub- 
program information is hidden after a sub-program is 
10 registered for timer-controlled viewing/recording. 

[0073] Fig. 32 is a flowchart showing a process performed 
by the television receiver. 

[0074] Fig. 33 is a diagram showing a warning message 
displayed on an electronic program guide table to inform a 

15 user that registration of a sub-program on an electronic 

program guide table will interfere with another already- 
registered program or sub-program having the same start time. 
[0075] Fig. 34 is a diagram showing an example of an 
electronic program guide table displayed on the television 

20 receiver, according to an eighth embodiment of the present 

invention. 

[0076] Fig. 35 is a diagram showing an example of an 
electronic program guide table in a state in which a genre 
tab (a "drama" tab in this specific example) is selected. 
25 [0077] Fig. 36 is a diagram showing an example of an 
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electronic program guide table in a state in which genre 
tabs are slid, 

[0078] Fig. 37 is a flowchart showing a process performed 
by the television receiver. 

5 

DES C R I PTI O N OF THE PR E FERR E D EM B ODIMENTS 

[0079] The present invention is described in further 
detail below with reference to preferred embodiments in 
10 conjunction with accompanying drawings . 

First Embodiment 

[0080] The present invention may be applied to, for 
example, a digital satellite broadcast system 300 shown in 
15 Fig. 1. 

General Construction of Digital Satellite Broadcast System 
[0081] As shown in Fig. 1, the digital satellite 
broadcast system 300 includes a broadcast apparatus 100 

20 disposed at a broadcast station, a television receiver 200, 

and a satellite 330 disposed in space. The broadcast 
apparatus 100 modulates television data including video data, 
audio data, and other data and transmits (broadcasts) the 
resultant modulated television data as a broadcast radiowave. 

25 The television receiver 200 receives the radiowave 
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transmitted from the broadcast apparatus 100. The broadcast 
radiowave transmitted from the broadcast apparatus 100 is 
received by the satellite 330 and retransmitted therefrom 
such that the broadcast radiowave can be received by 
5 television receivers over a wide area on the ground. 

Construction and Operation of Broadcast Apparatus 

[0082] The broadcast apparatus 100 includes an audio data 

storage unit 101, a video data storage unit 102, a program 

10 information storage unit 103, a sub-program information 

storage unit 104, an additional data storage unit 105, a 
mixer 106, an audio coder 107, a video coder 108, a data 
coder 109, a multiplexer 110, an error correction coder 111, 
a modulator 112, and a transmission antenna 113. 

15 [0083] In the broadcast apparatus 100, audio data 

associated with TV programs are stored in the audio data 
storage unit 101, and video data associated with TV programs 
are stored in the video data storage unit 102. Program 
information associated with TV programs is stored in the 

20 program information storage unit 103, and sub-program 

information associated with TV sub-programs is stored in the 
sub-program storage unit 104. Additional data associated 
with TV programs are stored in the additional data storage 
unit 105. 

25 [0084] The audio coder 107 encodes audio data supplied 
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from the audio data storage unit 101. The video coder 108 
encodes video data supplied from the video data storage unit 
102. 

[0085] The encoding of video data is performed using a 
5 moving picture compression technique (high-efficiency coding 

technique) according to, for example, the MPEG2 (Moving 
Picture Experts Group phase 2) standard. The encoding of 
audio data is performed, for example, using a high-efficient 
multichannel audio coding technique such as "AC -3" (Audio 
10 Coding- 3) developed by Dolby Laboratories Inc. or using AAC" 

(Advanced Audio Coding) that is a part, associated with 
audio data, of the MPEG 2 standard. 

[0086] The mixer 106 combines program information 
supplied from the program information storage unit 103, sub- 

15 program information supplied from the sub-program 

information storage unit 104, and additional data supplied 
from the additional data storage unit 105 into a single 
piece of data. The resultant combined data is supplied to 
the data coder 109. The data coder 109 encodes the data 

20 received from the mixer 106. 

[0087] The encoding of the data is performed, for example, 
using a lossless coding technique such as a run length 
coding technique that allows data to be encoded into a form 
that can be decoded into original information by the 

25 television receiver 200 without any loss of information. 



[0088] The multiplexer 110 multiplexes the encoded audio 
data supplied from the audio coder 107, the encoded video 
data supplied from the video coder 108, and the encoded 
composite data (additional data) supplied from the data 
coder 109 into a single signal stream. 
[0089] The error correction coder 111 adds error 
correction information to the multiplexed data output from 
the multiplexer 110. The addition of the error correction 
information makes it possible to detect and correct an error 
such as a loss or conversion to a wrong data value due to, 
for example, interference that may occur during the 
propagation of the multiplexed data from the broadcast 
apparatus 100 to the television receiver 200 via the 
satellite 330. 

[0090] After the error correction information is added to 
the multiplexed data, the resultant data is supplied to the 
modulator 112, which modulates the data (digital broadcast 
data) supplied from the error correction coder 111. The 
resultant data is transmitted in the form of a broadcast 
radiowave from the transmission antenna 113 to the satellite 
330. The modulation by the modulator 112 is performed using 
a digital modulation technique that can meet the requirement 
that as much data as possible be transmitted in a limited 
frequency bandwidth, such as 16 -QAM (Quadrature Amplitude 
Modulation) that is one of multilevel modulation techniques. 
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or OFDM (Orthogonal Frequency Division Multiplexing) that is 
one of multicarrier modulation techniques using a plurality 
of carriers . 

5 Construction and Operation of Television Receiver 

[0091] The television receiver 200 includes a receiving 
antenna 201, a demodulator 202, an error correction decoder 
203, a demultiplexer 204, an audio decoder 205, a video 
decoder 206, a video signal processor 207, a data decoder 
10 208, a CPU 209, a I/O controller 210, a modem 211, a hard 

disk 212, a AV device 213, an infrared receiver 214, a 
remote control 215, a card slot 216, a IC card 217, a 
speaker 218, and a display 219. 

[0092] In the television receiver 200, the broadcast 
15 radiowave transmitted from the broadcast apparatus 100 and 

transferred by the satellite 330 is received by the 
receiving antenna 201. The demodulator 202 demodulates the 
radiowave received by the receiving antenna 201 thereby 
reproducing demodulated data (digital broadcast data). 
20 [0093] The error correction decoder 203 extracts, from 

the broadcast data output from the demodulator 202, the 
error correction information added by the error correction 
coder 111 in the broadcast apparatus 100, and the error 
correction decoder 203 checks whether the received broadcast 
25 data includes an error such as a loss or conversion into a 
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wrong data value. If an error is detected, the error 
correction decoder 203 corrects the error. 

[0094] After completion of checking and correcting errors, 
the resultant data is supplied to the demultiplexer 204. 
5 The demultiplexer 204 separates the broadcast data supplied 

from the error correction decoder 203 into video data, audio 
data, and addition data including program information and 
sub-program information. 

[0095] The audio decoder 205 decodes the audio data 
10 output from the demultiplexer 204 into original audio data 

and supplies the resultant decoded audio data to the speaker 
218. The speaker 218 generates a voice/sound corresponding 
to the audio data. 

[0096] The video decoder 206 decodes the video data 
15 output from the demultiplexer 204 into original video data 

and supplies the resultant decoded video data to the video 
signal processor 207. The video signal processor 207 
produces composite video data by combining the video data 
supplied from the video decoder 206 with an electronic 
20 program guide table supplied from the CPU 209 and/or other 

video data, and the video signal processor 207 supplies the 
resultant composite video data to the external display 219 
connected to the television receiver 200 (or a display (not 
shown) disposed on the television receiver 200). 
25 [0097] The data decoder 208 decodes the data including 
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the program information and the sub-program information 
supplied from the demultiplexer 204 into original data and 
supplies the resultant data to the CPU (controller) 209. 
[0098] The CPU 209 is responsible for controlling the 
5 operation of the entire television receiver 200. More 

specifically, the operation performed by the CPU 209 
includes production of an electronic program guide (EPG) 
table from program information and sub-program information 
included in the data output from the data decoder 208, 
10 production of image data on the basis of information 

supplied from various input/output devices (such as the AV 
device 213) via the I/O controller 210, and controlling of 
the AV device 213 via the I/O controller 210. 

[0099] The image data produced by the CPU 209 is supplied 
15 to the video signal processor 207 and combined with the 

video data included in the broadcast data transmitted from 
the broadcast apparatus 100 as described above, and the 
resultant video data is displayed on the external display 
219 connected to the television receiver 200 (or the display 
20 (not shown) disposed on the television receiver 200). 

[0100] Under the control of the CPU 209, the I/O 
controller 210 controls inputting/outputting of data from/to 
the modem 211, the hard disk (HDD) 213, and the infrared 
receiver 214. The I/O controller 210 also controls 
25 inputting/outputting of data via the card slot 216 and also 
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inputting/outputting data from/ to the AV (Audio Visual) 
device 213 via the high-speed IEEE1394 serial digital 
interface. 

[0101] The infrared receiver 214 receives an infrared ray 
output from the remote control 215 operated by a user and 
extracts data from the infrared ray. The card slot 216 is 
used to insert the IC card 217 thereinto. If the IC card 
217 is inserted into the card slot 216, authentication 
information of a user or the like is read therefrom. 

Construction and Operation of Television Receiver 
[0102] The most important feature of the present 
embodiment is in the television receiver 200. In the 
television receiver 200, when an EPG (electronic program 
guide) table is produced on the basis of program information 
and sub-program information included in broadcast data 
transmitted from the broadcast apparatus 100, the EPG table 
is produced such that each title of sub-program is displayed 
and any desired sub -program can be set, via the EPG table, 
to be viewed/recorded in the timer-controlled operation mode. 
[0103] More specifically, the additional data included in 
the broadcast data transmitted from the broadcast apparatus 
100 is separated by the demultiplexer 204 from the other 
data and then converted by the data decoder 208 into 
original data. The obtained original data is supplied to 
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the CPU 209. 

[0104] From the supplied additional data, the CPU 209 
produces an EPG table as described below. First, from the 
supplied additional data, the CPU 209 extracts program 
5 information and sub-program information, necessary to 

produce the EPG table and produces the EPG table 410 on the 
basis of the program information such that channel numbers 
are described in a X direction and start times are described 
in a Y direction as shown in Fig. 2. 
10 [0105] The CPU 209 determines whether the extracted sub- 

program information is related to a program in the produced 
EPG table 410 shown in Fig. 2. 

[0106] Fig. 3 shows an example of sub-program information 
420. As shown in Fig. 3, the sub-program information 420 
15 includes a program number (program ID) identifying a program, 

titles of respective sub-programs in the program, and start 
times of the respective sub-programs. 

[0107] If the CPU 209 determines that the extracted sub- 
program information is related to a certain program in the 
20 EPG table 410, the CPU 209 adds a particular mark to a field 

of that program in the EPG table 410 to indicate that the 
sub-program information associated with the program is 
available . 

[0108] In the specific example shown in Fig. 2, a star- 
25 shaped mark is used for the above purpose. Marks are added 
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to "music 11" and "music 13" in channel CH101 and also to 
"program 41" in channel CH 104 to indicate that sub -program 
information associated with "music 11" and "music 13" in 
channel CHI 01 and also "program 41" in channel CH 104 are 
available . 

[0109] The EPG table 410 produced by the CPU 209 in the 
above -described manner is sent to the video signal processor 
207. The video signal processor 207 combines the video data 
supplied from the video decoder 206 and the EPG table 410 
supplied from the CPU 209 and displays the resultant 
composite video data on the display 219 (or the display unit 
(not shown) disposed on the television receiver 200). 
[0110] An example of a manner of displaying an EPG table 
on the screen of the display 219 is described below. 
Switching of the EPG table and changing of information 
(associated with marks or colors) are performed by the video 
signal processor 207 under the control of the CPU 209. 
[0111] Fig. 4 shows an example of the EPG table 430 
displayed on the display 219. This EPG table 430 is 
produced on the basis of the EPG table 410 shown in Fig. 2, 
taking into account the fact that "program 41" has sub- 
program information 420 shown in Fig. 3. 

[0112] As shown in Fig. 4, in this EPG table 430 , sub- 
program information 420 associated with "program 41" is 
described in a field 431 of "program 41" in channel CH104. 
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More specifically, in the field 431, titles of sub-programs 
(such as "opening", "news 1", etc) of "program 41" are 
described together with selection marks (check boxes) 
indicating whether sub- tiles are selected to be 
viewed /recorded in the timer- controlled automatic operation 
mode. In the example shown in Fig. 4, solid boxes are used 
to indicate that sub-programs are selected, and open boxes 
are used to indicate that sub-programs are not selected. 

The titles of sub-programs in "program 41" are 
displayed at locations corresponding to their start times in 
the time axis of the EPG table so that a user can recognize 
their start times. 

[0113] In the EPG table, selection of whether titles of 
sub-programs are displayed or not can be switched by 
clicking a corresponding star- shaped mark with a mouse 
cursor and further pressing an enter button. Alternatively, 
a special button for selecting whether titles of sub- 
programs are displayed or not may be provided on the remote 
control 215, and selection of whether titles of sub-programs 
are displayed or not may be switched in response to pressing 
the special button. 

[0114] For example, when a user (viewer) wants to view 
only a sub-program with a title "sports" in "program 41" in 
the EPG table 430 shown in Fig. 4, the user checks the check 
box corresponding to the title "sports" (the open box 
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changes into a solid box in response to checking the box) in 
the field 431 in which sub-program information is displayed. 
Checking of boxes may be performed, for example, by 
selecting a desired box using a cursor on the screen or 
operating an arrow key disposed on the remote control 215 
and then pressing the enter key. 

[0115] If setting the sub-program to be viewed/recorded 
in the timer- controlled automatic operation mode is 
completed, then, in the EPG table 430, the open box, 
indicating whether the sub-program is selected or not, 
changes into a solid box, and the open star mark, indicating 
that sub-program information is available, changes into a 
solid star mark. 

[0116] Even when the hidden mode is selected by the user 
to hide the sub-program information, the mark (the solid 
star mark) remains in the EPG table to indicate that sub- 
program information is available and that the sub-program is 
registered for viewing/recording in the timer- controlled 
automatic operation mode. Fig. 5 shows an EPG table 440 in 
the above -described state. From the EPG table 440 in this 
state, the user (viewer) can recognize that some sub-program 
of "program 41" is set to be viewed/recorded in the timer- 
controlled automatic operation mode. 

[0117] Setting of sub-programs to be viewed/recorded in 
the timer-controlled automatic operation mode is possible 
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not only for a single sub-program but also a plurality of 
sub-programs. As a matter of course, it is also possible to 
set a whole program including all sub-programs to be 
viewed/recorded in the timer- controlled automatic operation 
mode. In this case, as shown in Fig. 6, the whole field of 
the program set to be viewed/recorded in the 
timer/controlled automatic operation mode is shaded with a 
particular color (shaded with diagonal lines in Fig. 6) so 
that a user can recognize that the whole program is set to 
be automatically viewed/recorded. 

[0118] When a user tries to make a registration for 
timer-controlled viewing/recording for a certain program or 
a sub -program, if the program or sub -program has overlap in 
time with another already- set program or sub-program, a 
warning message 461 is displayed on the EPG table 460 as 
shown in Fig. 7. This makes it possible to prevent two or 
more programs or sub-programs from being registered at the 
same start time by a user. 

[0119] In the example described above with reference to 
Figs. 4 and 5, the user (viewer) has made a registration for 
timer-controlled recording/viewing of sub-program "sports" 
of "program 41" in channel CH104. In this case, the user is 
allowed to view another program (for example, "drama 51" in 
channel CHIOS or "movie 61" in channel CH106) until sub- 
program "sports" in "program 41" starts. 
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[0120] Fig. 8 is a flow chart of a process performed by 
the CPU 209 when a user issues a command to make a 
registration for timer-controlled viewing/recording of a 
particular program/ sub -program. Note that the process 
described herein is not limited to a case in which 
registration of viewing/recording is performed for a sub- 
program in a program in the EPG table, but registration for 
a whole program including all sub -programs can be made in a 
similar manner. Thus, in the following description the term 
"program" or "title" can be replaced with "sub -pro gram" or 
"sub-title" . 

[0121] Step S501. If a user selects a desired program to 
be registered for timer- controlled viewing/recording, on the 
EPG table such as that shown in Fig. 4 or 5 , the CPU 209 
determines whether the start time of the selected program is 
later than the current time. If and only if it is 
determined that the start time of the selected program is 
later than the current time, the process proceeds to step 
S502. However, if it is determined that the start time of 
the selected program is not later than the current time 
(that is, if the start time of the selected program has 
already passed away), the process is ended. 

[0122] Step S502. In the case in which it is determined 
in step S501 that the start time of the program selected by 
the user is later than the current time, the CPU 209 
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determines whether the start time of the selected program is 
equal to the start time of any other program that has 
already been registered. If such a program is detected, the 
process proceeds to step S503. However, the process 
proceeds to step S504, no such program is detected. 
[0123] Step S503. In the case in which an already- 
registered program with the same start time as that of the 
program selected by the user is detected in step S502, the 
CPU 209 displays a warning message on the EPG table as shown 
in Fig. 7 to inform the user that another program that will 
start at the same time has already been registered. 
Thereafter, the process is ended. 

[0124] Step S504. In the case in which it is determined 
in step S502 that the start time of the selected program is 
not equal to the start time of any already registered 
program, the CPU 209 makes registration of the specified 
program and temporarily stores information associated with 
the program (information indicating the start time, channel 
number, etc. of the program) in an internal memory of the 
CPU 209. The CPU 209 then modifies the EPG table such that 
the user can recognize that the program selected by the user 
has been registered. More specifically, in the case in 
which the whole program including all sub-programs is 
registered, the CPU 209 shades the whole field of the 
program with a particular color (in Fig. 6). On the other 
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hand, in the case in which a sub-program of a particular 
program is registered, the CPU 209 switched the status of 
the box, indicating whether the program is selected or not, 
from an open form into a solid form, and the CPU 209 also 
5 switches the status of the star mark indicating that sub- 

program information is available from an open form into a 
solid form (Fig. 4). 

[0125] Steps S505 and S506. The CPU 209 monitors the 
passage of time to detect the arrival of the start time of 
10 the registered program. If the CPU 209 detects that the 

registered program will start soon, the CPU 209 advances the 
process to step S507. 

[0126] Step S507. The CPU 209 determines whether the 
channel number of a program currently being displayed on the 

15 display 219 is equal to the channel number of the registered 

program. If it is determined that the channel numbers are 
equal, the process is ended. However, if they are not equal 
to each other, the process proceeds to step S508. 
[0127] Steps S508 and S509. In the case in which it is 

20 determined in step S507 that the channel number of the 

program being displayed on the display 219 is not equal to 
that of the registered program, the CPU 209 displays a 
message 611 on the screen 610 as shown in Fig. 9 to inform 
the user that the registered program will start soon (step 

25 S508), and the CPU 209 starts counting the period of time 
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during which the message is displayed (step S509). 
[0128] Step S510. The CPU 209 determines whether the 
channel has been switched by the user to the channel of the 
registered program or sub-program. If switching of the 
channel is not detected, the process proceeds to step S511. 
However, the process proceeds to step S512, if switching of 
the channel is detected. 

[0129] Step S511. In the case in which it is determined 
in step S510 that the channel number of the program being 
displayed is not switched by the user (viewer), the CPU 209 
determines whether a predetermined period of time has 
elapsed since the displaying of the message was started in 
step S508. If it is determined that the predetermined 
period has not elapsed yet, the process returns to step S510 
to repeat the operation from step S510. However, if it is 
determined that the predetermined period has elapsed, the 
process proceeds to step S512. 

[0130] Steps S512 and S513. The CPU 209 deletes 
information associated with registration of the program from 
the internal memory of the CPU 209 (step S512), and the CPU 
209 deletes the message 611 indicating that the registered 
program will start soon such as that shown in Fig. 9 (step 
S513). Thereafter, the process is ended. 

[0131] In the present embodiment of the invention, as 
described above, when a program includes a plurality of sub- 
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programs, registration for timer-controlled 
viewing/recording is possible in units of sub-programs in 
addition to in units of programs. 

5 Second Embodiment 

[0132] In the first embodiment described above, the 
broadcast apparatus 100 transmits program information and 
sub-program information necessary to produce an EPG table 
together with video data and audio data, and the television 

10 receiver 200 produces the EPG table on the basis of program 

information received from the broadcast apparatus 100 such 
that sub-program information associated with sub-programs of 
programs is reflected in the EPG table if sub -program 
information is provided by the broadcast apparatus 100, 

15 thereby making it possible to make a registration in terms 

of timer-controlled automatic viewing/recording in units of 
programs or sub-programs. However, in the EPG table, if a 
certain program includes a very large number of sub-programs, 
titles of all sub-programs cannot be displayed in a limited 

20 field of that program. 

[0133] In the present embodiment, to avoid such a problem 
in the EPG table, when a program includes so many sub- 
programs that titles of all sub-programs cannot be displayed, 
the field of the program is automatically expanded by 

25 changing the full-scale value in the time direction of the 
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EPG table such that all titles of sub-programs can be 
displayed in the expanded field. 

[0134] The construction and the operation of the 
television receiver 200 according to the present embodiment 
5 are described below. 

[0135] The description given herein is focused on parts 
and operations that are different from those of the first 
embodiment . 

[0136] On the basis of program information and sub- 

10 program information received from the broadcast apparatus 

100, the CPU 209 produces an EPG table in which channels are 
represented in the X direction and time is represented in 
the Y direction as shown in Fig. 2. In the present 
embodiment, the full-scale of time (in the Y direction) of 

15 the EPG table can be set to an arbitrary value, such as 1 

hour, 2 hours, 6 hours, or 24 hours, specified by the user. 
[0137] When the full-scale of time (in the Y direction) 
of the EPG table is set to 6 hours in accordance with 
designation by a user, if the user selects to display sub- 

20 program information associated with a program, titles of 

sub -programs in the program are displayed in the field of 
that program. However, if all titles of sub-programs in the 
program cannot be displayed in the field in the EPG table 
with the full-scale value of 6 hours, the full-scale value 

25 of time (in the Y direction) is changed to, for example, 1 
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hour that allows all tiles of sub-programs to be displayed. 
[0138] Fig. 10 is a flow chart of a process performed by 
the CPU 209 to implement the function described above. Note 
that the process described herein is not limited to a case 
5 in which registration of timer- controlled automatic 

viewing/recording is performed for a sub-program of a 
program on the EPG table, but registration for a whole 
program including all sub-programs can also be performed in 
a similar manner. Thus, in the following description the 
10 term "program" or "title" can be replaced with "sub-program" 

or "sub-title". 

[0139] Step S701. If a user selects to display sub- 
program information by clicking a star mark indicating that 
sub-program information is available with the cursor and 

15 then pressing the enter key or by pressing the special 

button on the remote control 215 for selecting whether 
titles of sub-programs are displayed or not, the CPU 209 
retrieves sub-program information associated with the 
specified program from the sub-program information (included 

20 in the broadcast data transmitted from the broadcast 

apparatus 100) temporarily stored in the internal memory of 
the CPU 209. 

[0140] Step S702. The CPU 209 extracts the number of 
sub-programs indicated by the sub-program information 
25 acquired in step S701. 



[0141] Step S703. The CPU 209 determines the number of 
rows available to display titles of sub-programs in the 
field of the specified program in the EPG table being 
displayed. 

[0142] Step S704. From the number of programs extracted 
in step S702 and the available number of rows determined in 
step S703, the CPU 209 determines whether all titles of sub- 
programs in the program can be displayed in the field. If 
it is determined that all titles of sub-programs can be 
displayed, the process proceeds to step S706, otherwise the 
process proceeds to step S705. 

[0143] Step S705. In the case in which it is determined 
in step S704 that all titles of sub-programs in the 
specified program cannot be displayed, the CPU 209 expands 
the field by changing the full-scale value of time of the 
EPG table by one unit. Thereafter, the CPU 209 returns the 
process to step S704 to determine whether all titles of sub- 
programs in the specified program can be displayed. The 
full-scale of time of the EPG table is adjusted by 
performing steps S705 and 704 repeatedly until it becomes 
possible to display all titles of sub-programs in the 
specified program. 

[0144] Step S706. If it is determined in step S704 that 
it becomes possible to display all titles of sub-programs in 
the specified program, the CPU 209 redisplays the EPG table 
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such that all titles of sub-programs in the specified 
program are displayed. Thereafter, the process is ended. 
[0145] Fig. 11 shows an example of switching of the state 
in which the EPG table is displayed on the screen of the 
5 display, performed in steps shown in Fig. 10. In the EPG 

table 810, the full-scale value of time is set to 6 hours. 
In this state, if a user issues a command to display sub- 
program information associated with "program 41" in channel 
CH104 (as represented by 811 in Fig. 11), it is determined 

10 that all titles of sub-programs of "program 41" cannot be 

displayed in the EPG table with the full-scale of 6 hours 
(step S704 in Fig. 10). The CPU 209 changes the full-scale 
value in the time axis to 2 hours (step S705 in Fig. 10). 
As a result, the EPG table 810 is changed as shown as EPG 

15 table 810' in Fig. 11. In the EPG table 810', all titles of 

sub-programs in "program 41" can be displayed in a field 
811' of "program 41". 

[0146] In the present embodiment, as described above, 
when a user selects to display titles of sub-programs in a 

20 particular program, if all titles of sub-programs cannot be 

displayed in a field of the program in the EPG table, the 
full-scale value in the time direction of the EPG table is 
automatically changed such that all titles of sub-programs 
can be displayed. Thus, the user can view all titles of 

25 sub-programs even when a desired program includes a very 



large number of sub-programs. 



Third Embodiment 

[0147] In the first embodiment described above, the 
broadcast apparatus 100 transmits program information and 
sub-program information necessary to produce an EPG table 
together with video data and audio data, the television 
receiver 200 produces the EPG table on the basis of program 
information received from the broadcast apparatus 100 such 
that sub-program information associated with sub-programs of 
programs is reflected in the EPG table if sub-program 
information is provided by the broadcast apparatus 100 
thereby making it possible to make a registration in terms 
of timer- controlled automatic viewing/recording in units of 
programs or sub-programs. Furthermore, in the first 
embodiment described above, when it comes close to the start 
time of a registered program or sub-program to be 
viewed/recorded, if a channel currently being received and 
displayed by the television receiver 200 is different from 
the channel of the registered program or the sub -program 
that will start soon, a message is displayed on the screen 
to inform the user that the registered program or sub- 
program will start soon. 

[0148] However, after making a registration for timer- 
controlled automatic viewing/recording of a program or a 
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sub-program, if the power of the television receiver 200 is 
turned off before the registered program or sub-program 
starts, it becomes impossible to display a message when it 
comes close to the start time of the registered program or 
sub-program, although it is necessary to inform the user 
that the registered program or sub-program will start soon. 
[0149] In the third embodiment, to avoid the above 
problem, as shown in Fig. 12, the television receiver 200 
has a power supply 221 that is switched between a first and 
second operation modes such that in the first operation mode, 
electric power is supplied over the entire television 
receiver 200, while in the second operation mode, electric 
power is supplied only to a part (i.e., CPU 209) that 
monitors the passage of time to detect the arrival of the 
start time of a program or a sub-program registered for 
viewing/recording. The switching between the first and 
second operation modes of the power supply 221 is performed 
under the control of the CPU 209. 

[0150] In this third embodiment, after a user makes a 
registration for timer-controlled automatic 

viewing/recording of a program or a sub-program, if a user 
turns off the power of the television receiver 200 before 
the registered program or sub-program starts, the CPU 209 of 
the television receiver 200 switches the operation mode of 
the power supply 221 to the second operation mode such that 
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supplying of power to the means of monitoring the arrival of 
the start time of the registered program or sub-program is 
maintained. If the monitoring means detects that it has 
come close to the start time of the registered program or 
5 sub-program, the operation mode of the power supply 221 is 

switched to the first operation mode thereby supplying power 
over the entire television receiver 200, and a message is 
displayed to inform the user that the registered program or 
sub-program will start soon. 

10 [0151] The construction and the operation of the 

television receiver 200 according to the present embodiment 
are described below. The description given herein is 
focused on parts and operations that are different from 
those of the first embodiment. 

15 [0152] The television receiver 200 according to the 

present embodiment includes, in addition to those used in 
the first embodiment, a power switch 220 and a power supply 
221. 

[0153] The power switch 220 is operated by a user 
20 (viewer) to turn on/off the power of the television receiver 

200. The operation of the power switch 220 is monitored by 
the CPU 209. 

[0154] The power supply 221 serves to supply electric 
power to the television receiver 200. The power supply 221 
25 includes a main power supply that supplies electric power 
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over the entire television receiver 200 in the first 
operation mode, and also includes a sub power supply that 
supplies, in the second operation mode, electric power only 
to the CPU 209 such that the CPU 209 can monitor the arrival 
of the start time of the registered program or sub-program. 
The main power supply and the sub power supply turn on /off 
in response to a mode selection signal supplied via a 
control signal line from the CPU 209. 

[0155] Fig. 13 is a flow chart of a process performed by 
the CPU 209 to implement the function described above. Note 
that the process described herein is not limited to a case 
in which registration of timer- controlled automatic 
viewing/recording is performed for a sub-program of a 
program on the EPG table, but registration for a whole 
program including all sub -programs can also be performed in 
a similar manner. Thus, in the following description the 
term "program" or "title" can be replaced with "sub-program" 
or "sub- title". 

[0156] Step 901. After a user makes registration for 
timer-controlled automatic viewing/recording of a program, 
the user turns off the power switch 220 of the television 
receiver 200 before the registered program starts. If the 
CPU 209 detects that the power switch 220 is turned off, the 
CPU 209 controls the power supply 221 to activate the sub 
power supply (such that the power supply 221 operates in the 
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second operation mode). 

[0157] Steps S902 and S903. If the power supply 221 is 
switched in step S901 into the second operation mode, power 
is not supplied to all parts of the television receiver 200, 
5 and nothing is displayed on the display 219. However, power 

is supplied from the sub power supply of the power supply 
221 to the CPU 209 to make it possible to continue 
monitoring arrival of the start time of the registered 
program. 

10 [0158] Step S904. If the CPU 209 detects that it has 

come close to the start time of the registered program, the 
CPU 209 controls the power supply 221 to activate the main 
power supply (such that the power supply 221 operates in the 
first operation mode). 

15 [0159] Steps S905 and S906. As a result of switching, in 

step S904, into the first operation mode, the electric power 
is supplied over the entire television receiver 200, and the 
display 219 is also activated. 

The CPU 209 displays a message on the display 219 to 

20 inform the user that the registered program will start soon 

(step S905), and the CPU 209 starts counting the period of 
time during which the message is displayed (step S906). 
[0160] Step S907. The CPU 209 determines whether the 
channel is switched to that of the registered program by the 

25 user using, for example, the remote control 215. If 
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switching of the channel is not detected, the process 
proceeds to step S910. However, if switching of the channel 
is detected, the process proceeds to step S908. 
[0161] Steps S908 and S909. In the case in which it is 
determined in step S907 that the channel has been switched, 
the CPU 209 deletes information associated with registration 
for timer-controlled automatic viewing/recording of the 
program from the internal memory of the CPU 209 (step S908), 
and the CPU 209 deletes the message indicating that the 
registered program will start soon (step S909). Thereafter, 
the process is ended. 

[0162] Step S910. In the case in which switching of the 
channel is not detected in step S907, the CPU 209 determines 
whether a predetermined period of time has elapsed since the 
displaying of the message was started in step S905. If it 
is determined that the predetermined period has not elapsed 
yet, the process returns to step S907 to repeat the 
operation from step S907. However, if it is determined that 
the predetermined period has elapsed, the process proceeds 
to step S911. 

[0163] Steps S911 and S912. In the case in which it is 
determined in step S910 that the predetermined period of 
time has elapsed since the displaying of the message was 
started, the CPU 209 deletes information associated with 
registration of timer- controlled viewing/recording of the 



program from the internal memory of the CPU 209 (step S911), 
and the CPU 209 controls the power supply 221 to activate 
the sub power supply (step S912). Thereafter, the process 
is ended. As a result, the power supply 221 is switched 
into the state in which electric power is not supplied to 
all parts of the television receiver 200. 
[0164] In the present embodiment, as described above, 
even if, after a user makes registration for 

viewing/recording of a program, the user turns off the power 
of the television receiver 200 before the registered program 
starts, the means of monitoring the arrival of the start 
time of the registered program still works. If the means 
detects that it has come close to the start time of the 
registered program, the power supply of the television 
receiver 200 is automatically turned on, and a message is 
displayed to inform the user that the registered program 
will start soon. This ensures that the user can view the 
registered program without missing it. 

Fourth Embodiment 

[0165] In the first embodiment described above, the 
broadcast apparatus 100 transmits program information and 
sub-program information necessary to produce an EPG table 
together with video data and audio data, the television 
receiver 200 produces the EPG table on the basis of program 
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information received from the broadcast apparatus 100 such 
that sub-program information associated with sub-programs of 
programs is reflected in the EPG table if sub-program 
information is provided by the broadcast apparatus 100, 
5 thereby making it possible to make a registration in terms 

of timer- controlled automatic viewing/recording in units of 
programs or in units of sub - programs . Furthermore, in the 
first embodiment described above, when time comes close to 
the start time of a registered program or sub-program, if a 

10 channel currently being received and displayed by the 

television receiver 200 is different from the channel of the 
registered program or the sub-program that will start soon, 
a message is displayed on the screen to inform the user that 
the registered program or the sub-program will start soon. 

15 [0166] However, because the message indicating that the 

registered program will start soon is deleted after it has 
been displayed for the predetermined period, there is a 
possibility that the user misses the message, which can 
cause the user to miss the registered program. 

20 [0167] In the fourth embodiment, to avoid the above 

problem, when it has come close to the start time of a 
registered program or sub-program, if a channel currently 
being received and displayed by the television receiver 200 
is different from the channel of the registered program or 

25 the sub-program that will start soon, a message is displayed 
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on the screen to inform the user that the registered program 
or the sub-program will start soon, and furthermore the 
channel is forcedly switched to that of the registered 
program or sub-program* This ensures that the user can view 
the registered program even if the user misses the message 
indicating that the registered program will start soon. 
[0168] The construction and the operation of the 
television receiver 200 according to the present embodiment 
are described below. The description given herein is 
focused on parts and operations that are different from 
those of the first embodiment. 

[0169] Fig. 14 is a flow chart of a process performed by 
the CPU 209 of the television receiver 200 according to the 
present embodiment when a user issues a command to make a 
registration for viewing/recording a particular program/ sub- 
program. 

[0170] Note that, as in the first embodiment, the process 
described herein is not limited to a case in which 
registration of timer- controlled automatic viewing/recording 
is performed for a sub-program of a program on the EPG table, 
but registration for a whole program including all sub- 
programs can be performed in a similar manner. Thus, in the 
following description the term "program" or "title" can be 
replaced with "sub -program" or "sub-title". The process, 
from a step (S1001) in which a user makes a registration for 
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timer-controlled automatic viewing/recording of a particular 
program using an EPG table to a step (S1009) in which a 
message is displayed on the screen when it has come close to 
the start time of the registered program to inform the user 
that the registered program will start soon, is performed in 
a similar manner to steps S501 to S509 in the first 
embodiment . 

[0171] Step S1001. If a user selects, on the EPG table, 
a desired program to be registered for timer- controlled 
automatic viewing/recording, the CPU 209 determines whether 
the start time of the program selected by the user is later 
than the present time. If and only if it is determined that 
the start time of the selected program is later than the 
current time, the process proceeds to step S1002. However, 
if it is determined that the start time of the selected 
program is not later than the current time (that is, if the 
start time of the selected program has already passed away) , 
the process is ended. 

[0172] Step S1002. In the case in which it is determined 
in step S1001 that the start time of the program selected by 
the user is later than the present time, the CPU 209 
determines whether the start time of the selected program is 
equal to the start time of any other program that has 
already been registered. If such a program is detected, the 
process proceeds to step S1003. However, if no such program 
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is detected, the program proceeds to step S1004 . 
[0173] Step S1003. In the case in which an already- 
registered program with the same start time as that of the 
present program selected by the user is detected in step 
5 S1002, the CPU 209 displays a warning message on the EPG 

table to inform the user that another program that will 
start at the same time has already been registered. 
Thereafter, the process is ended. 

[0174] Step S1004. In the case in which it is determined 
10 in step S1002 that there is no already-registered program 

with the same start time as that of the present program 
specified to be registered, the CPU 209 makes registration 
of the specified program and temporarily stores information 
associated with the program (information indicating the 
15 start time, channel number, etc. of the program) in an 

internal memory of the CPU 209. The CPU 209 then modifies 
the EPG table such that the user can recognize that the 
program selected by the user has been registered. 
[0175] Steps S1005 and S1006. The CPU 209 monitors the 
20 passage of time to detect the arrival of the start time of 

the registered program. If the CPU 209 detects that the 
registered program will start soon, the CPU 209 advances the 
process to step S1007. 

[0176] Step S1007. The CPU 209 determines whether the 
25 channel number of a program currently being displayed on the 
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display 219 is equal to the channel number of the registered 
program. If it is determined that the channel numbers are 
equal, the process is ended. However, if they are not equal 
to each other, the process proceeds to step S1008. 
5 [0177] Steps S1008 and S1009. In the case in which it is 

determined in step S1007 that the channel number of the 
program currently being displayed on the display 219 is not 
equal to that of the registered program, the CPU 209 
displays a message 611 on the screen 610 to inform the user 

10 that the registered program will start soon (step S1008), 

and the CPU 209 starts counting the period of time during 
which the message is displayed (step S1009). Step S1010 and 
following steps, performed after completion of the above- 
described process, are different from the first embodiment. 

15 [0178] Step S1010. The CPU 209 controls the demodulator 

202 such that, of frequencies of broadcast radiowaves 
transmitted from the broadcast apparatus 100, the frequency 
of the program registered for viewing is demodulated. 
[0179] Step S1011. The CPU 209 determines whether the 

20 predetermined period has elapsed after starting displaying 

of the message indicating that the registered program will 
start soon. If it is determined that the predetermined 
period has elapsed, the process proceeds to step S1012. 
[0180] Steps S1012 and S1013. The CPU 209 deletes 

25 information associated with registration of timer- controlled 
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automatic viewing/recording of the program from the internal 
memory of the CPU 209 (step S1012), and the CPU 209 deletes 
the message indicating that the registered program will 
start soon (step S1013). Thereafter, the process is ended. 
[0181] In the present embodiment, as described above, 
when it has come close to the start time of a registered 
program or sub-program, if a channel currently being 
received and displayed by the television receiver 200 is 
different from the channel of the registered program or the 
sub-program that will start soon, a message is displayed on 
the screen to inform the user that the registered program or 
the sub-program will start soon, the channel being received 
and displayed is switched to that of the registered program 
or sub-program, thereby ensuring that the user can view the 
registered program even if the user misses the message 
indicating that the registered program will start soon. 

Fifth Embodiment 

[0182] In the fourth embodiment described above, the 
channel of the program currently being viewed is forcedly 
switched to the channel of a registered program, thereby 
ensuring that the user can view the registered program even 
if the user misses the message indicating that the 
registered program will start soon. 

[0183] However, when it has come close to the start time 
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of the registered program, if the channel of the program 
currently being viewed is forcedly switched to the channel 
of a registered program, the forced switching may be against 
the desire of the user for further viewing the current 
program. 

[0184] In the fifth embodiment, to avoid the above 
problem, when it has come close to the start time of a 
registered program or sub-program, if a channel currently 
being received and displayed by the television receiver 200 
is different from the channel of the registered program or 
the sub-program that will start soon, a message is displayed 
on the screen to inform the user that the registered program 
or the sub-program will start soon, and the registered 
program is displayed in a sub -screen overlaid on the screen 
on which the current program is being displayed. This makes 
it possible for the user to view the registered program 
while further viewing the current program. 
[0185] The construction and the operation of the 
television receiver 200 according to the present embodiment 
are described below. The description given herein is 
focused on parts and operations that are different from 
those of the first and fourth embodiments. 

[0186] Fig. 15 shows the construction of the television 
receiver 200 according to the present embodiment . In the 
television receiver 200 according to the present embodiment. 
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as shown in Fig. 15, the demodulator 202, the error 
correction decoder 203, the demultiplexer 204, and the video 
decoder 206 in the first embodiment shown in Fig. 1 are 
respectively replaced with first and second demodulators 
5 202a and 202b, first and second error correction decoders 

203a and 203b first and second demultiplexers 204a and 204b, 
and first and second video decoders 206a and 206b. 
Furthermore, in the television receiver 200 according to the 
present embodiment, the video signal processor 207 is 
10 modified so as to include a video signal mixer 207a and a 

scaling-down unit 207b. 

[0187] The first demodulator 202a, the first error 
correction decoder 203a, the first demultiplexer 204a, and 
the first video decoder 206a provide functions similar to 
15 those of the demodulator 202, the error correction decoder 

203, the demultiplexer 204, and the video decoder 206, 
respectively . 

[0188] On the other hand, the second demodulator 202b, 
the second error correction decoder 203b, the second 
20 demultiplexer 204b, the second video decoder 206b, and the 

scaling-down unit 207b are used to produce a video signal to 
be displayed in the sub- screen. 

[0189] More specifically, the second demodulator 202b 
demodulates the signal of the channel of the program that is 
25 set, in accordance with designation from the user, to be 
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viewed/recorded in the timer- controlled automatic 
viewing/recording mode and that is included in the broadcast 
radiowaves received by the receiving antenna 201, 
independently of the main program (the program currently 
being displayed on the main screen), thereby obtaining the 
demodulated data (digital broadcast data) of the specified 
program. 

[0190] The second error correction decoder 203b extracts 
error correction information, added by the error correction 
coder 111 of the broadcast apparatus 100, from the broadcast 
data supplied from the second demodulator 202b, and the 
second error correction decoder 203b checks, using the 
extracted error correction information, whether an error 
such as a data loss or conversion into a wrong data value 
has occurred in the demodulated data. If an error is 
detected, the second error correction decoder 203b corrects 
the error . 

[0191] The second demultiplexer 204b separates coded 
video data from the broadcast data output from the second 
error correction decoder 203b. The second video decoder 
206b decodes the coded video data supplied from the second 
demultiplexer 204b into original video data and supplies the 
resultant video data to the scaling-down unit 207b. 
[0192] The scaling-down unit 207b scales down the video 
data supplied from the second video decoder 206b. The video 
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signal mixer 207a superimposes the video signal output from 
the scaling-down unit 207b on the video signal (main video 
signal) output from the first video decoder 206a such that 
the video signal output from the scaling-down unit 207b will 
be displayed in the sub-screen overlaid on the main screen 
on which the video signal output from the first video 
decoder 206a will be displayed on the display 219 (or the 
display disposed on the television receiver 200). 
[0193] The scaling-down of the video signal performed by 
the scaling-down unit 207b may be based on a known technique 
such as partial discarding of pixels depending on the 
specified scaling-down factor. As for audio data and 
associated data such as program information or sub-program 
information, main audio data and associated data 
demultiplexed by the first demultiplexer 204a are used. 
[0194] Fig. 16 is a flow chart of a process performed by 
the CPU 209 of the television receiver 200 shown in Fig. 15 
when a user issues a command to make a registration for 
timer-controlled automatic viewing/recording of a particular 
program/ sub -program. 

[0195] Note that, as in the first embodiment, the process 
described herein is not limited to a case in which 
registration for timer-controlled automatic 
viewing/recording is performed for a sub-program in a 
program on the EPG table, but registration for a whole 
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program including all sub -programs can also be performed in 
a similar manner. Thus, in the following description the 
term "program" or "title" can be replaced with "sub-program" 
or "sub-title". The process from a step (S1101) in which a 
5 user makes a registration for viewing a particular program 
using an EPG table to a step (S1109) in which a message is 
displayed on the screen when time has come close to the 
start time of the registered program to inform the user that 
the registered program will start soon is performed in a 

10 similar manner to steps S501 to S509 in the first embodiment. 

[0196] Step S1101. If a user selects, on the EPG table, 
a desired program to be registered for timer-controlled 
automatic viewing/recording, the CPU 209 determines whether 
the start time of the program selected by the user is later 

15 than the present time. If and only if it is determined that 

the start time of the selected program is later than the 
current time, the process proceeds to step S1102. However, 
if it is determined that the start time of the selected 
program is not later than the current time (that is, if the 

20 start time of the selected program has already passed away) , 

the process is ended. 

[0197] Step SI 102. In the case in which it is determined 
in step S1101 that the start time of the program selected by 
the user is later than the present time, the CPU 209 
25 determines whether the start time of the selected program is 
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equal to the start time of any other program that has 
already been registered. If such a program is detected, the 
process proceeds to step S1103. However, if no such program 
is detected, the program proceeds to step S1104. 
5 [0198] Step SI 103. In the case in which an already- 

registered program with the same start time as that of the 
present program selected by the user is detected in step 
S1102, the CPU 209 displays a warning message on the EPG 
table to inform the user that another program that will 
10 start at the same time has already been registered. 

Thereafter, the process is ended. 

[0199] Step S1104. In the case in which it is determined 
in step S1102 that there is no already-registered program 
with the same start time as that of the present program 

15 specified to be registered, the CPU 209 makes registration 

of the specified program and temporarily stores information 
associated with the program (information indicating the 
start time, channel number, etc. of the program) in an 
internal memory of the CPU 209. The CPU 209 then modifies 

20 the EPG table such that the user can recognize that the 

program selected by the user has been registered. 
[0200] Steps S1105 and S1106. The CPU 209 monitors the 
passage of time to detect the arrival of the start time of 
the registered program. If the CPU 209 detects that the 

25 registered program will start soon, the CPU 209 advances the 
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process to step S1107. 

[0201] Step S1107. The CPU 209 determines whether the 
channel number of a program currently being displayed on the 
display 219 is equal to the channel number of the registered 
5 program. If it is determined that the channel numbers are 

equal, the process is ended. However, if they are not equal 
to each other, the process proceeds to step S1108. 
[0202] Steps S1108 and S1109. In the case in which it is 
determined in step SI 107 that the channel number of the 

10 program currently being displayed on the display 219 is not 

equal to that of the registered program, the CPU 209 
displays a message 611 on the screen 610 to inform the user 
that the registered program will start soon (step S1108), 
and the CPU 209 starts counting the period of time during 

15 which the message is displayed (step S1109). Step S1110 and 

following steps, performed after completion of the above- 
described process, are different from the first and fourth 
embodiment . 

[0203] Step S1110. The CPU 209 controls the second 
20 demodulator 202b such that, of frequencies of broadcast 

radiowaves transmitted from the broadcast apparatus 100, the 
frequency of the program registered for viewing is 
demodulated . 

[0204] Step Sllll. Concurrently with step S1110, the CPU 
25 209 issues a command to the video signal mixer 207a to 
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output composite video data produced by superimposing the 
scaled-down video data (obtained by scaling-down the video 
data output from the second video decoder 206b) output from 
the scaling-down unit 207b on the video data (main video 
5 data) output from the first video decoder 206a. 

[0205] In response to the command received from the CPU 
209, the video signal mixer 207a superimposes the scaled- 
down video data (obtained by scaling-down the video data 
output from the second video decoder 206b) output from the 

10 scaling-down unit 207b on the video data (main video data) 

output from the first video decoder 206a, and the video 
signal mixer 207a outputs the resultant composite video data. 
The video data (the composite video data) output from the 
video signal mixer 207a is displayed on the display disposed 

15 on the television receiver 200 or on the external display 

219 connected to the television receiver 200. 

[0206] Fig. 17 shows an example of a composite image 1200 
displayed on the external display 219 or the display 
disposed on the television receiver 200. In this example of 

20 the composite image 1200, as shown in Fig. 17, the program 

specified to be viewed/ recorded in the timer-controlled 
automatic viewing /recording mode is displayed in the form of 
a scaled-down image 1202 overlaid on a main image 1201. 
[0207] Step S1112. The CPU 209 determines whether the 

25 channel of the program being displayed is switched by the 
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user to another channel. If switching of the channel is 
detected, the process proceeds to step S1114. However, the 
process proceeds to step S1113, if switching of the channel 
is not detected. 

5 [0208] Step S1113. In the case in which it is determined 

in step S1112 that the channel has been switched, the CPU 
209 determines whether the predetermined period has elapsed 
after starting displaying of the message indicating that the 
registered program will start soon. If it is determined 

10 that the predetermined period has elapsed, the process 

proceeds to step S1114, but otherwise the process returns to 
step S1112 to repeat the operation from step S1112. 
[0209] Steps S1114 and S1115. If it is determined in 
step S1112 that the channel has been switched or if it is 

15 determined in step SI 113 that the predetermined period has 

been elapsed, the CPU 209 deletes information associated 
with registration of timer-controlled automatic 
viewing/recording of the program from the internal memory of 
the CPU 209 (step S1114), and the CPU 209 deletes the 

20 message indicating that the registered program will start 

soon (step S1115). Thereafter, the process is ended. 
[0210] In the present embodiment, as described above, 
when it has come close to the start time of a registered 
program or sub-program, if a channel currently being 

25 displayed on the screen is different from the channel of the 
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registered program or the sub-program that will start soon, 
a message is displayed on the screen to inform the user that 
the registered program or the sub-program will start soon, 
and the registered program is displayed in the sub- screen 
overlaid on the screen on which the current program is being 
displayed, thereby making it possible for the user to view 
the registered program while further viewing the current 
program. 

Sixth Embodiment 

[0211] In the fifth embodiment described above, the 
broadcast apparatus 100 transmits program information and 
sub-program information necessary to produce an EPG table 
together with video data and audio data, the television 
receiver 200 produces the EPG table on the basis of program 
information received from the broadcast apparatus 100 such 
that sub-program information associated with sub-programs of 
programs is reflected in the EPG table if sub-program 
information is provided by the broadcast apparatus 100, 
thereby making it possible to make a registration in terms 
of timer- controlled automatic viewing/recording in units of 
programs or in units of sub-programs. Furthermore, in the 
fifth embodiment described above, when time comes close to 
the start time of a registered program or sub-program, if a 
channel currently being received and displayed by the 
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television receiver 200 is different from the channel of the 
registered program or the sub-program that will start soon, 
a message is displayed on the screen to inform the user that 
the registered program or the sub-program will start soon, 
and the registered program is displayed in the sub- screen 
overlaid on the screen on which the current program is being 
displayed, thereby making it possible for the user to view 
the registered program while further viewing the current 
program. 

[0212] In contrast, in the present embodiment, when time 
comes close to the start time of a program or sub -program to 
be viewed/recorded in the timer-controlled automatic 
viewing/recording mode, if a channel currently being 
displayed on the display is different from the channel of 
the program or the sub-program to be viewed/recorded in the 
timer-controlled automatic viewing/recording mode, a message 
is displayed on the screen to inform the user that the 
program or the sub-program, specified to be viewed/recorded 
in the timer-controlled automatic viewing/recording mode, 
will start soon, and the specified program is displayed in a 
sub-screen such that the sub-screen is not overlaid on the 
main screen on which the current program is being displayed. 
[0213] In the present embodiment, to achieve the function 
described above, the television receiver 200 includes, as 
shown in Fig. 18, a first scaling-down unit 207-1 for 
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scaling down the main video data. 

[0214] The construction and the operation of the 
television receiver 200 according to the present embodiment 
are described below. The description given herein is 
5 focused on parts and operations that are different from 

those of the first and fifth embodiments. 

[0215] Like the television receiver shown in Fig. 15, the 
television receiver 200 according to the present embodiment 
includes, as shown in Fig. 18, first and second demodulators 

10 202a and 202b, first and second error correction decoders 

203a and 203b first and second demultiplexers 204a and 204b, 
and first and second video decoders 206a and 206b, but, the 
difference from the television receiver shown in Fig. 15 is 
that a video signal process 207, which is further included 

15 in the television receiver 200 according to the present 

embodiment, includes a first scaling-down unit 207-1 for 
scaling down the video data output from the first video 
decoder 206a, a second scaling-down unit 207-2 for scaling 
down the video data output from the second video decoder 

20 206b, and a video signal mixer 207-3 for mixing video data 

output from the first scaling-down unit 207-1 and video data 
output from the second scaling-down unit 207-2. 
[0216] In the normal state (in which the video image of a 
program set to be viewed/recorded in the timer-controlled 

25 automatic viewing/recording mode is not displayed) , the 
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first scaling-down unit 207-1 directly outputs the video 
data received from the first video decoder 206a without 
performing any processing on the received video data. 
However, if the first scaling-down unit 207-1 receives a 
5 scale down command from the CPU 209, the first scaling-down 

unit 207-1 scales down the video data received from the 
first video decoder 206a and supplies the resultant scaled- 
down video data to the video signal mixer 207-3 at the 
following stage. 

10 [0217] The scaling-down of the video signal performed by 

the first scaling-down unit 207-1 and the second scaling- 
down unit 207-2 may be based on a known technique such as 
partial discarding of pixels depending on the specified 
scaling-down factor. 

15 [0218] As shown in Fig. 19, the video signal mixer 207-3 

includes a moving image switching plane unit 1301 a 
moving/still image switching plane unit 1302, a moving image 
selection switch 1303, a moving/still selection switch 1304, 
and a still image information plane unit 1305. The video 

20 signal mixer 207-3 constructed in the above -described manner 

mixes video data (first video data) output from the first 
scaling-down unit 207-1, video data (second video data) 
output from the second scaling-down unit 207-2, and still 
image data (produced from program information, sub-program 

25 information, and other associated data transmitted from the 
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broadcast apparatus 100 via the satellite 330) output from 
the CPU 209. 

[0219] The moving image switching plane unit 1301 stores 
information indicating which of two video data, the first 
5 video data (main video data) output from the first scaling- 

down unit 207-1 and the second video data (video data of a 
program set to be viewed/recorded in the timer-controlled 
automatic viewing/recording mode) output from the second 
scaling-down unit 207-2, should be output. The moving/still 

10 image switching plane unit 1302 stores information 

indicating which of three data, the first video data (main 
video data) output from the first scaling-down unit 207-1, 
the second video data (video data of a program set to be 
viewed/recorded in the timer- controlled automatic 

15 viewing/recording mode) output from the second scaling-down 

unit 207-2, and still image data (produced from program 
information, sub-program information, and other associated 
data transmitted from the broadcast apparatus 100 via the 
satellite 330) output from the CPU 209 should be output. 

20 [0220] Each of the moving image switching plane unit 1301 

and the moving/still image switching plane unit 1302 has 
information storage area corresponding to the display area 
of the display disposed on the television receiver 200 or 
the external display 219 connected to the television 

25 receiver 200. Herein, 1-bit data is stored in the moving 
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image switching plane unit 1301 and the moving/still image 
switching plane unit 1302. More specifically, when the 
information stored therein is "1", one input video data is 
selected, while when the information stored therein is M 0" , 
5 the other input video data is selected. The 1-bit data 

stored therein is specified by the CPU 209. 

[0221] The still image information plane unit 1305 stores 
still image data. The still image information plane unit 
1305 also has information storage area corresponding to the 

10 display area of the display disposed on the television 

receiver 200 or the external display 219 connected to the 
television receiver 200, and the still image information 
plane unit 1305 stores, in this information storage area, 
still image data (produced from program information, sub- 

15 program information, and other associated data transmitted 

from the broadcast apparatus 100 via the satellite 330) 
output from the CPU 209. 

[0222] In accordance with the data stored in the moving 
image switching plane unit 1301, the moving image selection 

20 switch 1303 selects one of the main video data output from 

the first scaling-down unit 207-1 and the video data 
(specified to be viewed/recorded in the timer-controlled 
automatic viewing/recording mode) output from the second 
scaling-down unit 207-2, and the moving image selection 

25 switch 1303 outputs the selected video data. In accordance 
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with the data stored in the moving image/still image 
switching plane unit 1302, the moving/still selection switch 
1304 selects one of the video data selected by the moving 
image selection switch 1303 and the data (still image data) 
5 stored in the still image information plane unit 1305, and 

the moving/still selection switch 1304 outputs the selected 
data. 

[0223] That is, in accordance with the data stored in the 
moving image switching plane unit 1301 and the moving 

10 image/still image switching plane unit 1302, the image of 

the main program (the first video data) and the image of the 
program specified to be viewed/recorded in the timer- 
controlled automatic viewing /recording mode (the second 
video data) are mixed such that those two data do not have 

15 overlapping when they are displayed on the screen, and, 

furthermore, a still image (such as a message indicating 
that the program specified to be viewed/recorded in the 
timer-controlled automatic viewing/recording mode will start 
soon) output from the CPU 209 is combined with the second 

20 video data such that the still image is located in an area 

that is not used by the second video data, 
[0224] Fig. 20 shows an example of the image 1400 
displayed in accordance with the resultant composite data. 
As shown in Fig. 20, the image 1400 includes the image of 

25 the main program (the first video data) 1401 and the image 



1402 of the program specified to be viewed/recorded in the 
timer-controlled automatic viewing/recording mode (the 
second video data), and a message 1403 indicating that the 
program specified to be viewed/recorded in the timer- 
controlled automatic viewing/recording mode will start soon, 
wherein those are displayed such that they do not overlap 
with each other. 

[0225] Fig. 21 is a flow chart of a process performed by 
the CPU 209 of the television receiver 200 shown in Fig. 18 
when a user issues a command to make a registration for 
viewing/recording a particular program/sub-program. 
[0226] Note that, as in the first embodiment, the process 
described herein is not limited to a case in which 
registration for timer-controlled automatic 
viewing/recording is performed for a sub-program in a 
program on the EPG table, but registration for a whole 
program including all sub-programs can also be performed in 
a similar manner. Thus, in the following description the 
term "program" or "title" can be replaced with "sub-program" 
or "sub-title". The process from a step (S1501) in which a 
user makes a registration for viewing a particular program 
using an EPG table to a step (S1509) in which a message is 
displayed on the screen when time has come close to the 
start time of the registered program to inform the user that 
the registered program will start soon is performed in a 
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similar manner to steps S501 to S509 in the first embodiment. 
[0227] Step S1501. If a user selects, on the EPG table, 
a desired program to be registered for timer-controlled 
automatic viewing/recording, the CPU 209 determines whether 
5 the start time of the program selected by the user is later 

than the present time- If and only if it is determined that 
the start time of the selected program is later than the 
current time, the process proceeds to step S1502. However, 
if it is determined that the start time of the selected 
10 program is not later than the current time (that is, if the 
start time of the selected program has already passed away) , 
the process is ended. 

[0228] Step S1502. In the case in which it is determined 
in step SI 501 that the start time of the program selected by 

15 the user is later than the present time, the CPU 209 

determines whether the start time of the selected program is 
equal to the start time of any other program that has 
already been registered. If such a program is detected, the 
process proceeds to step S1503. However, if no such program 

20 is detected, the program proceeds to step S1504. 

[0229] Step S1503. In the case in which an already- 
registered program with the same start time as that of the 
present program selected by the user is detected in step 
S1502, the CPU 209 displays a warning message on the EPG 

25 table to inform the user that another program that will 
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start at the same time has already been registered* 
Thereafter, the process is ended. 

[0230] Step S1504. In the case in which it is determined 
in step SI 502 that there is no already-registered program 
5 with the same start time as that of the present program 

specified to be registered, the CPU 209 makes registration 
of the specified program and temporarily stores information 
associated with the program (information indicating the 
start time, channel number, etc. of the program) in an 

10 internal memory of the CPU 209. The CPU 209 then modifies 

the EPG table such that the user can recognize that the 
program selected by the user has been registered. 
[0231] Steps S1505 and S1506. The CPU 209 monitors the 
passage of time to detect the arrival of the start time of 

15 the registered program. If the CPU 209 detects that the 

registered program will start soon, the CPU 209 advances the 
process to step S1507. 

[0232] Step S1507. The CPU 209 determines whether the 
channel number of a program currently being displayed on the 

20 display 219 is equal to the channel number of the registered 

program. If it is determined that the channel numbers are 
equal, the process is ended. However, if they are not equal 
to each other, the process proceeds to step S1508. 
[0233] Steps S1508 and S1509. In the case in which it is 

25 determined in step S1507 that the channel number of the 
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program currently being displayed on the display 219 is not 
equal to that of the registered program, the CPU 209 
displays a message 611 on the screen 610 to inform the user 
that the registered program will start soon (step S1508), 
5 and the CPU 209 starts counting the period of time during 

which the message is displayed (step S1509). Step S1510 and 
following steps, performed after completion of the above- 
described process, are different from the first and fifth 
embodiment . 

10 [0234] Step S1510. The CPU 209 stores data indicating 

which of video data should be selected into the moving image 
switching plane unit 1301 of the video signal mixer 207-3, 
data indicating whether video data or still image data 
should be selected into the moving image/still image 

15 switching plane unit 1302, and still image data to be mixed 

into the still image information plane unit 1305. 
[0235] Step S1511. The CPU 209 controls the second 
demodulator 202b such that, of frequencies of broadcast 
radiowaves transmitted from the broadcast apparatus 100, the 

20 frequency of the program registered for viewing is 

demodulated. 

[0236] Step S1512. Concurrently with step S1511, the CPU 
209 issues a command to the first scaling-down unit 207-1 to 
scale down the input video data and output the resultant 
25 scaled- down video data. 
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[0237] In the video signal mixer 207-3 , via steps S1510 
to S1512 described above, in accordance with the data stored 
in the moving image switching plane unit 1301 and the moving 
image/still image switching plane unit 1302, the image of 
5 the main program (the first video data) and the image of the 

program specified to be viewed/recorded in the timer- 
controlled automatic viewing/recording mode (the second 
video data) are mixed such that those two data do not have 
overlapping when they are displayed on the screen, and, 

10 furthermore, a still image (such as a message indicating 

that the program specified to be viewed/recorded in the 
timer- controlled automatic viewing/recording mode will start 
soon) output from the CPU 209 is combined with the second 
video data such that the still image is located in an area 

15 that is not used by the second video data. The resultant 

composite image is displayed on the display disposed on the 
television receiver 200 or on the external display 219 
connected to the television receiver 200 (Fig. 20). 
[0238] Step S1513. The CPU 209 determines whether the 

20 channel of the program being displayed is switched by the 

user to the channel of the registered program or sub-program. 
If switching of the channel is detected, the process 
proceeds to step S1514. However, the process proceeds to 
step S1513, if switching of the channel is not detected. 

25 [0239] Step S1514. In the case in which it is determined 
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in step S1513 that the channel has been switched, the CPU 
209 determines whether the predetermined period has elapsed 
after starting displaying of the message indicating that the 
registered program will start soon. If it is determined 
5 that the predetermined period has elapsed, the process 

proceeds to step S1515, but otherwise the process returns to 
step S1513 to repeat the operation from step S1513. 
[0240] Steps S1515 and S1516. If it is determined in 
step S1513 that the channel has been switched or if it is 

10 determined in step S1514 that the predetermined period has 

been elapsed, the CPU 209 deletes information associated 
with registration of timer- controlled automatic 
viewing/recording of the program from the internal memory of 
the CPU 209 (step S1515), and the CPU 209 deletes the 

15 message indicating that the registered program will start 

soon (step S1516). Thereafter, the process is ended. 
[0241] In the present embodiment, as described above, 
when it has come close to the start time of a registered 
program or sub -program, if a channel currently being 

20 received and displayed by the television receiver 200 is 

different from the channel of the registered program or the 
sub-program that will start soon, a message is displayed on 
the screen to inform the user that the registered program or 
the sub-program will start soon, and the registered program 

25 is displayed in the sub-screen such that the sub-screen is 
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not overlapped with the main screen on which the current 
program (the main image) is being displayed, thereby making 
it possible for the user to view the registered program 
while further viewing the current program without being 
partially hidden by the sub screen. 

Seventh Embodiment 

[0242] In the television receiver 200 according to this 
seventh embodiment, an EPG table is displayed such that sub- 
programs of programs are colored depending on the genres of 
the respective sub-programs. 

[0243] The construction and the operation of the 
television receiver 200 according to the present embodiment 
are described below. The description given herein is 
focused on parts and operations that are different from 
those of the first embodiment. 

[0244] Fig. 22 shows the internal structure of the vide 
signal processor 207 of the television receiver 200. As 
shown in Fig. 22, the video signal processor 207 includes a 
still image information plane unit 1601, a moving/still 
image switching plane unit 1602, a cursor plane unit 1603, a 
moving/still selection switch 1604, and a cursor mixer 1605, 
whereby video data included in broadcast data transmitted 
from the broadcast apparatus 100 and image data produced by 
the CPU 209 are combined together. 



- 81 - 

[0245] The still image information plane unit 1601 stores 
still image data (produced from data including program 
information and other associated data transmitted from the 
broadcast apparatus 100 via the satellite 330) output from 
5 the CPU 209. The still image information plane unit 1601 

has information storage area corresponding to the display- 
area of the display disposed on the television receiver 200 
or the external display 219 connected to the television 
receiver 200. 

10 [0246] The moving/still image switching plane unit 1602 

stores information indicating which of two data, video data 
included in broadcast data transmitted from the broadcast 
apparatus 100 and still image data output from the still 
image information plane unit 1601, should be selected and 

15 output. As with the still image information plane unit 1601, 

the moving/ still image switching plane unit 1602 also has 
information storage area corresponding to the display area 
of the display disposed on the television receiver 200 or 
the external display 219 connected to the television 

20 receiver 200. 

[0247] Herein, 1-bit data is stored in the still image 
information plane unit 1601, and the moving/still image 
switching plane unit 1602, wherein, when the information 
stored therein is "1", one input video data is selected, 

25 while when the information stored therein is "0", the other 
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input video data is selected. The 1-bit data stored therein 
is specified by the CPU 209. 

[0248] In accordance with the data stored in the moving 
image/still image switching plane unit 1602, the 
5 moving/still selection switch 1604 selects one of video data 

included in broadcast data transmitted from the broadcast 
apparatus 100 and the data (still image data) stored in the 
still image information plane unit 1601, and the 
moving/still selection switch 1604 outputs the selected data. 

10 [0249] The cursor plane unit 1603 stores information 

indicating the shape and the location of a cursor that is 
produced by the CPU 209 and that is to be displayed on the 
screen of the display, for use in selecting desired 
information on the EPG table. As with the still image 

15 information plane unit 1601, the cursor plane unit 1603 also 

has information storage area corresponding to the display 
area of the display disposed on the television receiver 200 
or the external display 219 connected to the television 
receiver 200. 

20 [0250] The cursor mixer 1605 combines the data stored in 

the cursor plane unit 1603 and the data output from the 
moving/still selection switch 1604 and the cursor mixer 1605 
outputs the resultant composite data. 

[0251] The location of the cursor displayed on the 
25 display is changed in accordance with the operation of the 
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remote control 215 as will be described later. 
[0252] Although in the present embodiment, the 
information indicating the shape and the location of the 
cursor is stored in the cursor plane unit 1603 having 
5 information storage area corresponding to the display area 

of the display disposed on the television receiver 200 or 
the external display 219 connected to the television 
receiver 200, only information indicating the shape of the 
cursor may be stored in the cursor plane unit 1603, and the 

10 cursor mixer 1605 may superimpose the cursor image, at a 

location specified by the CPU 209, on the video data output 
from the moving/still selection switch 1604. 
[0253] Fig. 23 shows a remote control 215 capable of 
communicating with the infrared receiver 214 of the 

15 television receiver 200. As shown in Fig. 23, the remote 

control 215 includes a power switch 1701, a menu button 1702, 
numeric keys 1703, a 2-digit button 1704, a 3-digit button 
1705, an enter button 1706, a cross-shaped button 1707, and 
a circle button 1708. 

20 [0254] The power switch 1701 is used to turn on/off the 

power of the television receiver 200 and/or the display 219. 
The menu button 1702 is used to display a menu screen for 
use in displaying an EPG table or other setting screens such 
as a screen for adjusting the image quality. Numeric keys 

25 1703 include keys used to input numeric values from 0 to 9 . 
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[0255] The 2-digit input button 1704 is used to input a 
2-digit numeric value. The 3-digit input button 1705 is 
used to input a 3-digit numeric value. The enter button 
1706 is used to enter information or a numeric value 
selected by the cursor. If the cross-shaped button 1708 is 
pressed when the EPG table or the menu is displayed, the 
item selected on the EPG table or the menu is changed upward, 
downward, rightward, or leftward. The cross -shaped button 
1708 is also used to turn up/down the sound volume or to 
increment /decrement the channel number. The circle button 
1708 is used to move the cursor in a desired direction. 
[0256] Fig. 24 is a flow chart showing a process 
performed in the television receiver 200 to produce an EPG 
table on the basis of program information and sub-program 
information included in data transmitted from the broadcast 
apparatus 100. More specifically, the television receiver 
200 produces an EPG table by executing a program on the CPU 
209 in accordance with the flow chart shown in Fig. 24 as 
described below. 

[0257] Steps S1801 and S1802. The CPU 209 extracts 
program information and sub-program information to be used 
in producing an EPG table from the data received from the 
broadcast apparatus 100 (step S1801). The CPU 209 then 
produces an EPG table corresponding to the current date/ time 
from the extracted program information and sub-program 
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information and displays the resultant EPG table on the 
display 219 (or the display disposed on the television 
receiver 200) (step S1802). 

[0258] Step S1803. The CPU 209 determines whether there 
5 is sub-program information associated with a program in the 

EPG table produced in step S1802. If there is such sub- 
program information, the process proceeds to step S1804 and 
further to S1805. However, if there is no such sub-program 
information, the process directly proceeds to step S1805. 

10 [0259] Step S1804. In the case in which it is determined 

in step S1803 that there is sub-program information 
associated with a program in the EPG table, the CPU 209 
displays the sub-program information in a field of that 
program in the EPG table, and the CPU 209 further adds a 

15 mark thereto to indicate that sub-program information 

associated with that program is available. 

[0260] Steps S1805 and S1806. The CPU 209 extracts genre 
information from the program information and the sub-program 
information acquired in step S1801 (step S1805). On the 
20 basis of the extracted genre information, the CPU 209 shades 

fields of respective programs or sub-programs with colors 
depending on the genre (step S1806). Thereafter, the 
process is ended. 

[0261] Fig. 25 shows an example of the EPG table 1900 in 
25 a state in which programs or sub-programs are colored 
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according to genres via the process shown in Fig. 24. In 
the EPG table 1900, a program or a sub-program displayed in 
fields can be selected using the cursor 1901. 
[0262] More specifically, in a case in which program 
5 information or sub-program information includes information 

indicating genres of programs or sub-programs, program 
information or sub-program information is expressed with 
color depending on the genres as shown in Fig. 25. In Fig. 
25, for the convenience of illustration, differences in 
10 color are expressed by various kinds of shading such as 

shading with diagonal lines, shading vertical lines, or 
half-tone dots. 

[0263] In the EPG table, a star- shaped mark is used to 
indicate that sub-program information is available, as with 

15 "music 13" in channel CH101, sports 32" in channel CH103, 

and "program 41" in channel CH104. That is, star-shaped 
marks are added to respective fields of "music 13" in 
channel CH101, sports 32" in channel CH103, and program 41" 
in channel CH104 to indicate that sub-program information 

20 associated with those programs is available. 

[0264] In the case of "music 13" in channel CH101 and 
"sports 32" in channel CH103 each including sub-programs, 
all sub-programs of "music 13" are of genre of music, and 
all sub-programs of "sports 32" are of genre of sports, and 

25 thus the program "music 13" in channel CH101 is categorized 



- 87 - 



as music and the program "sport 32" in channel CH103 is 
categorized as sports, 

[0265] On the other hand, in the case of "program 41" in 
channel CH104, the program includes different genres of sub 
programs such as sports and news, the program as a whole is 
not categorized but each sub-program is categorized on the 
basis of genre information included in sub -program 
information, and marks indicating genres are displayed in 
front of the respective titles of sub-programs (square- 
shaped marks colored according to genres are displayed in 
the example shown in Fig. 25). 

[0266] Of a large number of pieces of sub-program 
information transmitted from the broadcast apparatus 100, 
sub-program information associated with "program 41" in 
channel CH104 is shown as an example in Fig. 26. As shown 
in Fig. 26, the sub-program information includes an ID 
number (program ID) indicating a program to which sub- 
programs belong, titles of sub-programs included in the 
program, start times of respective sub-programs, and genres 
of respective sub-programs . 

[0267] On the basis of genre information included in sub 
program information such as that shown in Fig. 26, the CPU 
209 detects the genre of each sub-program included in each 
program and expresses genres of respective sub-programs 
using colors corresponding to the respective genres in the 
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EPG table. 

[0268] The EPG table produced by the CPU 209 in the 
above -described manner is sent to the video signal processor 
207. The video signal processor 207 combines the EPG table 
5 with video data supplied from the video decoder 206, and the 

resultant composite image is displayed on the display 
disposed on the television receiver 200 or the external 
display 219 connected to the television receiver 200. 
[0269] Fig. 27 shows an example of a setting screen 2000 

10 for use in specifying colors corresponding to respective 

genres. On this setting screen 2000, a user can specify 
desired colors for respective genres. For example, in 
response to an operation performed on the setting screen 
2000 by a user, the CPU 209 performs setting associated with 

15 color. 

[0270] If the user presses the menu button 1702 on the 
remote control 215 shown in Fig. 23, a menu appears. In the 
menu, if color setting is selected, the setting screen 2000 
for specifying colors of respective genres is displayed on 

20 the display 219 (or the display disposed on the television 

receiver 200). When the user wants to change a color 
assigned to a particular genre to another color, the user 
moves the cursor 2001 onto that genre (square-shape colored 
mark) on the setting screen 2000 and presses the enter 

25 button 1706 on the remote control 215. 
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[0271] In response to pressing the enter button 1706, a 
setting screen 2100, such as that shown in Fig. 28, for use 
in designating a color appears. Via the setting screen 2100, 
the user can select an arbitrary color other than the color 
5 assigned as the color indicating that a program or a sub- 

program is registered for viewing/recording in the timer- 
controlled automatic operation mode. 

[0272] If the user moves the cursor 2001 onto a desired 
color on the setting screen 2100 and presses the enter 
10 button 1706 on the remote control 215, the selected color is 

assigned to the selected genre. 

[0273] Fig. 29 shows an EPG table 1910 obtained by hiding 
sub-program information of "program 41" in channel CH104 in 
the EPG table 1900 shown in Fig. 25. In the EPG table 1900, 
15 the user is allowed to select whether to display sub-program 

information in fields of corresponding programs. In 
accordance with selection specified by the user, the CPU 209 
displays or hides sub-program information. 

[0274] More specifically, if the user moves the cursor 
20 1901 onto a star- shaped mark displayed in a field of a 

program ("program 41" in channel CH104 in this specific 
example) having a plurality of sub -programs on the EPG table 
1900 shown in Fig. 25 and presses the enter button 1706 on 
the remote control 215, the sub-program information of 
25 "program 41" in channel CH104 being currently displayed 
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disappears as shown in Fig. 29. Conversely, if the same 
star-shaped mark is selected and the enter button 1706 is 
pressed when the sub-program information is not displayed, 
the sub -program information appears. 
5 [0275] Referring to Figs. 30 and 31, the process of 

making a registration for timer- controlled viewing/recording 
via the EPG table is described below. 

Herein, by way of example, let us assume that a user 
makes registration for timer-controlled viewing/recording of 
10 a sub-program of "sports" in "program 41" in channel CH104 

on the EPG table 1920 shown in Fig. 30. Note that the 
processing of registration is performed under the control of 
the CPU 209. 

[0276] First, as shown in Fig. 30, the user moves the 
15 cursor 1901 on the EPG table 1920 onto the colored mark 

indicating the genre of the sub-program of "sports" in 
"program 41" in channel CH104 and presses the enter button 
1706 on the remote control 215. In response, "sports" in 
"program 41" in channel CH104 is set to be viewed/ recorded 
20 in the timer- controlled automatic operation mode. 

[0277] As a result, the color of the square- shaped mark 
indicating the genre of the sub-program "sports" is changed 
to black, and the color of the star- shaped mark indicating 
that sub-program information is available is changed to 
25 black. 
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[0278] Although in the present example, black is used as 
the color of square-shaped and star-shaped marks to indicate 
that a program or sub-programs is registered, the color is 
not limited to black, but any other color may be used, as 
long as the color can indicate that programs or sub -programs 
are registered for timer-controlled viewing/recording. 
[0279] Marks indicating that sub-program information is 
available do not disappear even in the state in which the 
sub-program information itself is hidden. This makes it 
possible for the user to recognize whether a sub-program is 
registered even in the state in which sub-program 
information is not displayed. In the example shown in Fig. 
31, although the sub-program information associated with 
"program 41" in channel CH104 is not displayed in the EPG 
table 1930, the star-shaped mark displayed in the field of 
"program 41" in channel CH104 allows the user to recognize 
that a sub-program in "program 41" is registered. 
[0280] When the user wants to register a program 
including no sub-programs for time-controlled 
viewing/ recording, registration can be performed simply by 
moving the cursor 1901 onto the field of that program and 
pressing the enter button 1706 on the remote control 215. 
In this case, the entire field of that program is shaded 
with a color indicating that the program is registered for 
timer- controlled viewing/recording . 
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[0281] In the case in which the user wants to register 
the whole of a program including a plurality of sub-program, 
such as "program 41" in channel CH104, for timer-controlled 
viewing/recording, registration can be performed by hiding 
5 the sub-program information in the above -described manner, 

moving the cursor 1901 to any position in the field of the 
program other than the star- shaped mark indicating that sub- 
program information is available although it is hidden, and 
pressing the enter button 1706 on the remote control 215. 

10 [0282] Fig. 32 is a flow chart of a process performed by 

the CPU 209 when a user issues a command to make a 
registration of viewing/recording a particular program/sub- 
program. Note that the process described herein is not 
limited to a case in which registration of the timer- 

15 controlled automatic viewing/recording is performed for a 

sub-program in a program on the EPG table, but registration 
for a whole program including all sub-programs can be 
performed in a similar manner. Thus, in the following 
description the term "program" or "title" can be replaced 

20 with "sub-program" or "sub-title". 

[0283] Step S2201. If a user selects a desired program 
to be registered for viewing/recording on the EPG table such 
as that shown in Fig. 25, the CPU 209 determines whether the 
start time of the program selected by the user is later than 

25 the present time. If and only if it is determined that the 
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start time of the selected program is later than the current 
time, the process proceeds to step S2202. However, if it is 
determined that the start time of the selected program is 
not later than the current time (that is, if the start time 
5 of the selected program has already passed away) , the 

process is ended. 

[0284] Step S2202. In the case in which it is determined 
in step S2201 that the start time of the program selected by 
the user is later than the present time, the CPU 209 

10 determines whether the start time of the selected program is 

equal to the start time of any other program that has 
already been registered. If such a program is detected, the 
process proceeds to step S2203. However, if no such program 
is detected, the process proceeds to step S2204. 

15 [0285] Step S2203. In the case in which an already- 

registered program with the same start time as that of the 
program selected by the user is detected in step S2202, the 
CPU 209 displays a warning message 1902 on the EPG table as 
shown in Fig. 33 to inform the user that another program 

20 that will start at the same time has already been registered. 

Thereafter, the process is ended. 

[0286] Step S2204. In the case in which it is determined 
in step S2202 that there is no already-registered program 
with the same start time as that of the present program 
25 specified to be registered, the CPU 209 makes registration 
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of the specified program and temporarily stores information 
associated with the program (information indicating the 
start time, channel number, etc. of the program) in an 
internal memory of the CPU 209. The CPU 209 then modifies 
the EPG table such that the user can recognize that the 
program selected by the user has been registered. 
[0287] More specifically, as described above, in the case 
in which the whole of a program is registered, the CPU 209 
shades the entire field of that program with a color to 
indicate that the program is registered. On the other hand, 
in the case in which a sub-program in a program is 
registered, the square -shaped mark indicating the genre of 
that sub-program is shaded with a color to indicate that the 
sub-program is registered, and furthermore the star- shaped 
mark indicating that sub -program information is available is 
also colored to indicate that the sub-program is registered. 
[0288] Steps S2205 and S2206. The CPU 209 monitors the 
passage of time to detect the arrival of the start time of 
the registered program. If the CPU 209 detects that the 
registered program will start soon, the CPU 209 advances the 
process to step S2207. 

[0289] Step S2207. The CPU 209 determines whether the 
channel number of a program currently being displayed on the 
display 219 is equal to the channel number of the registered 
program. If it is determined that the channel numbers are 



equal, the process is ended. However, if they are not equal 
to each other, the process proceeds to step S2208. 
[0290] Steps S2208 and S2209. In the case in which it is 
determined in step S2207 that the channel number of the 
program being displayed on the display 219 is not equal to 
that of the registered program, the CPU 209 displays a 
message 611 on the screen 610 as shown in Fig. 9 to inform 
the user that the registered program will start soon (step 
S2208), and the CPU 209 starts counting the period of time 
during which the message is displayed (step S2209). 
[0291] Step S2210. The CPU 209 determines whether the 
channel has been switched by the user to the channel of the 
registered program or sub-program. If switching of the 
channel is not detected, the process proceeds to step S2211. 
However, the process proceeds to step S2212, if switching of 
the channel is detected. 

[0292] Step S2211. In the case in which it is determined 
in step S2210 that the channel number of the program being 
displayed is not switched by the user (viewer) , the CPU 209 
determines whether a predetermined period of time has 
elapsed since the displaying of the message was started in 
step S2208. If it is determined that the predetermined 
period has not elapsed yet, the process returns to step 
S2210 to repeat the operation from step S2210. However, if 
it is determined that the predetermined period has elapsed. 



the process proceeds to step S2212. 

[0293] Steps S2212 and S2213. The CPU 209 deletes 
information associated with registration of timer-controlled 
automatic viewing/recording of the program from the internal 
memory of the CPU 209 (step S2212), and the CPU 209 deletes 
the message 611 indicating that the registered program will 
start soon such as that shown in Fig. 9 (step S2213). 
Thereafter, the process is ended. At this point of time, 
shading with colors in the field of the program, the square - 
shaped mark indicating the genre of the sub-program, and the 
star- shaped mark indicating that sub-program information is 
available are changed into original colors . 
[0294] In the present embodiment, as described above, 
categorization is possible even in the case in which a 
television program includes various genres of sub-programs. 
Furthermore, in the EPG table, genres are indicated by- 
colors so that the user can easily recognize the genres of 
programs and sub-programs. 

Eighth Embodiment 

[0295] In the seventh embodiment described above, the 
broadcast apparatus 100 transmits program information, in 
the form of a radiowave, including a program identification 
number, a program name, a broadcast channel, the genre of 
the program, a description of the program content such as a 
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description of the cast or the like, a broadcast date, a 
broadcast start time, and a broadcast end time, wherein when 
a program includes a plurality of sub-programs, sub-program 
information of each sub -program is transmitted. On the 
basis of the program information and sub-program information 
transmitted from the broadcast apparatus 100, the television 
receiver 200 produces an EPG table such that when a program 
includes various genres of sub-programs, each sub-program is 
categorized into genres and resultant genres are expressed 
by colors thereby allowing the user to easily find a desired 
program or sub-program of a desired genre. 

[0296] However, in the seventh embodiment, when an EPG 
table is produced by the television receiver 200 and 
displayed on the screen of the display 219 connected to the 
television receiver 200, program information or sub-program 
information of as many programs or sub-programs as possible 
is included in the EPG table, and the genres of all 
respective programs or sub-programs are expressed by colors. 
This is useful when a user wants to get information of 
various genres of programs or sub-programs. However, when a 
user wants to get information of only one genre of programs 
or sub-programs, displaying the other genres of programs or 
sub-programs makes it less easy to find a desired program or 
sub -program. 

[0297] In the eighth embodiment, to avoid the above 
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problem, when a user wants to get information of only one 
genre of programs or sub-programs, only program information 
or sub-program information of the specified genre is shaded 
with color. The construction and the operation of the 
5 television receiver 200 according to the present embodiment 

are described below. 

[0298] The description given herein is focused on parts 
and operations that are different from those of the seventh 
embodiment . 

10 [0299] Fig. 34 shows an example of an EPG table 2300 

produced by the CPU 209 of the television receiver 200 
according to the present embodiment. The EPG table 2300 
includes genre tabs 2303, at the top of the table, for 
selecting a genre that is to be colored and also includes 

15 right and left slide tabs 2302 for sliding the genre tabs 

2303 to the right or left to display a genre tab hidden on 
the left or right side. 

[0300] If a user selects a desired genre tab 2303 with 
the cursor 2301 (after displaying the desired genre tab by 

20 using the left or right slide tab 2302, if the desired genre 

tab is hidden) and pressed the enter button 1706 on the 
remote control 215, the program information or sub-program 
information of the selected genre is colored. 
[0301] The EPG table 2300 shown in Fig. 34 also has an 

25 "all genres" tab. If this tab is selected, program 
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information/ sub-program information of all genres is colored. 
The respective genre tabs 2303 are shaded with colors 
assigned to the corresponding genres so that the user can 
easily recognize the genres of fields in the EPG table 2300 
5 by referring to the colors of genre tabs 2303. 

[0302] Fig. 35 shows the EPG table in a state in which 
the "drama" tab is selected by the user in the EPG table 
2300 shown in Fig. 34. More specifically, if the user moves 
cursor 2301 onto the "drama" tab on the EPG table 2300 and 
10 presses the enter button 1706 on the remote control 215, the 

"drama" tab is selected and the "drama" tab is displayed in 
the frontmost position. 

[0303] In the EPG table 2310 shown in Fig. 35, of the 
program information and sub-program information included in 

15 the EPG table 2310, only program information and sub-program 

information of genre "drama" are shaded with color assigned 
to "drama", but program information and sub-program 
information of any other genre are not shaded with color. 
[0304] Although in the present embodiment, a selected tab 

20 (the "drama" tab in this specific example) is displayed in 

the frontmost position to indicate that it is selected, the 
selected tab may be displayed in a different manner to 
indicate that it is selected. For example, the selected tab 
may be displayed at the left most position to the left of 

25 the "all genre" tab or may be framed. 
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[0305] Fig. 36 shows the EPG table in a state in which 
the slide tab 2302 on the EPG table 2310 shown in Fig. 35 is 
selected by a user by operating the remote control 215. 
[0306] Herein, the genre tabs 2303 are displayed from the 
5 left to right in the same order as the order in which genres 

are described from the top to the bottom in the screen 2000 
shown in Fig. 27 for specifying colors of the respective 
genres. The order in which the genre tabs 2303 are 
displayed from the left to right can be changed by changing 
10 the order in which the genres are displayed in the screen 

2000 shown in Fig. 27. 

[0307] In the EPG table 2310 in the state shown in Fig. 
35, the "music" tab is not displayed although "music" is 
included in the genre table shown in Fig. 27. In this state, 

15 if the user wants to select "music" as the genre to be 

shaded with color, the user clicks the left slide tab 2302 
with the cursor 2301 by operating the remote control 215 and 
presses the enter button 1706. In response, all genre tabs 
2303 are slid to the left except for the "all genres" tab 

20 and a "music" tab appears at the rightmost position. 

[0308] When a tab of a genre at the end of the genre 
table (the "music" tab 2303, in this specific example) is 
displayed at the rightmost position, if the left slide tab 
2302 is clicked, no further sliding may occur or genre tabs 

25 may be slid in a cyclic manner (in this specific example. 
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the genre tab of the genre at the top in the genre table may 
appear at the rightmost position) . Although in the present 
embodiment, the "all genres" tab remains in the fixed 
position without being slid, the "all genres" tab may be 
5 slid together with the other genre tabs. 

[0309] Fig. 37 is a flow chart showing a process 
performed in the television receiver 200 to produce an EPG 
table on the basis of program information and sub-program 
information included in data transmitted from the broadcast 

10 apparatus 100, according to the present embodiment. More 

specifically, the television receiver 200 produces an EPG 
table by executing a program on the CPU 209 in accordance 
with the flow chart shown in Fig. 37 as described below. 
[0310] Steps S2401 and S2402. The CPU 209 extracts 

15 program information and sub-program information to be used 

in producing an EPG table from the data received from the 
broadcast apparatus 100 (step S2401). The CPU 209 then 
produces an EPG table corresponding to the current date/ time 
from the extracted program information and sub-program 

20 information and the CPU 209 adds genre tabs and slide tabs 

to the EPG table. The resultant EPG table is displayed on 
the display 219 (or the display disposed on the television 
receiver 200) (step S2402). 

[0311] Step S2403. The CPU 209 determines whether there 
25 is sub-program information associated with a program in the 
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EPG table produced in step S2402. If there is such sub- 
program information, the process proceeds to step S2404 and 
further to S2405. However, if there is no such sub-program 
information, the process directly proceeds to step S2405. 
[0312] Step S2404. In the case in which it is determined 
in step S2403 that there is sub-program information 
associated with a program in the EPG table, the CPU 209 
displays the sub-program information in a field of that 
program in the EPG table, and the CPU 209 further adds a 
mark thereto to indicate that sub-program information 
associated with that program is available. 

[0313] Steps S2405 and S2406. The CPU 209 extracts genre 
information from the program information and the sub-program 
information acquired in step S2401 (step S2405). On the 
basis of the extracted genre information, the CPU 209 shades 
fields of respective programs or sub-programs with colors 
depending on the genre (step S2406). 

[0314] Step S2407. The CPU 209 waits in step S2407 until 
the user clicks a genre tab 2303 or a slide tab 2302. If a 
genre tab 2303 or a slide tab 2302 is clicked, the process 
proceeds to step S2408. 

[0315] Step S2408. The CPU 209 determines which type of 
tab, a genre tab or a slide tab, is clicked. If it is 
determined that a genre tab 2303 has been clicked, the 
process proceeds to step S2409. However, the process 
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proceeds to step S2411 in the case in which a slide tab 2302 
is clicked. 

[0316] Steps S2409 and S2410. In the case in which it is 
determined in step S2408 that a genre tab 2303 has been 
5 clicked, the CPU 209 moves the clicked genre tab into the 

frontmost position (step S2409), and the CPU 209 shades 
fields of programs and rows of sub-programs of the selected 
genre with color assigned to that genre but the CPU 209 do 
not shade field of programs and rows of sub -programs of any 
10 other genre (step S2410). The process then returns to step 

S2407 to repeat the operation therefrom. 

[0317] Steps S2411 to S2413. In the case in which it is 
determined in step S2408 that a slide tab 2302 has been 
clicked, the CPU 209 further determines which slide tab, the 

15 right slide tab or the left slide tab, has been clicked 

(step S2411). If it is determined that the right slide tab 
has been clicked, the genre tabs are slid to the right. 
However, if it is determined that the left slide tab has 
been clicked, the genre tabs are slid to the left (step 

20 S2413), and a genre tab in the hidden position is displayed 

at a position that has become vacant as a result of sliding. 
The process then returns to step S2407 to repeat the 
operation therefrom . 

[0318] In the present embodiment, as described above, 
25 when a user wants to get information of only one genre of 
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programs or sub - programs , only program information or sub- 
program information of the specified genre is shaded with 
color thereby allowing the user to easily select a desired 
program of a desired genre. Furthermore, the user can 
specify a desired genre to be shaded with color by clicking 
a corresponding genre tab. Because the genre tabs are 
shaded with colors assigned to the respective genres , the 
user can easily recognize the genres of programs from the 
color of fields of program or rows of sub-programs in the 
EPG table by referring to the color of the genre tabs. 
[0319] The objects of the present invention may also be 
achieved by supplying a storage medium, on which a software 
program implementing the functions of any of the first to 
eighth embodiments described above is stored, to a system or 
an apparatus whereby a computer (CPU or MPU) in the system 
or apparatus reads and executes the program code stored on 
the storage medium. 

[0320] In this case, it should be understood that the 
program code read from the storage medium implements the 
functions of the first to eighth embodiments and thus the 
storage medium storing the program code and the program code 
fall within the scope of present invention. 
[0321] Specific examples of storage media which can be 
preferably employed in the present invention to supply the 
program code include a ROM, a floppy disk, a hard disk, an 
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optical disk, a magneto-optical disk, a CD-ROM, a CD-R, a 
magnetic tape, and a nonvolatile memory card. 

[0322] Furthermore, the functions according to any of the 
first to eighth embodiments of the present invention can be 
implemented not only by executing a program code on a 
computer, but also by performing a part or all of the 
process with an operating system (OS) running on the 
computer in accordance with the program code. 
[0323] Furthermore, the scope of the present invention 
also includes a system or an apparatus in which a program 
code is transferred once from a storage medium into a memory 
provided in a function extension board inserted in a 
computer or provided in a function extension unit connected 
to the computer, and then a part or all of the process 
performed by a CPU or the like in the function extension 
board or the function extension unit in accordance with the 
program code thereby implementing the functions of any 
embodiment described above. 

[0324] In the present invention, as described above, 
registration for timer-controlled viewing/recording is 
possible not only in units of programs but also in units of 
sub-programs . 

[0325] Furthermore, even in the case in which a program 
includes various kinds of genres of sub-programs, the genre 
of each sub-program is expressed by color thereby allowing 
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the user to easily find a desired sub-program of a desired 
genre . 

[0326] While the present invention has been described 
with reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments . On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



